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X-ray cassete with stimulable phosphor sheet and image reading apparatus therefor 



(57) A radiation image reading apparatus for read- 
ing a radiation image information from a stimulable 
phosphor sheet attached to a back base of a cassette 
comprised of an inlet through which the cassette is in- 
serted, a separator to separate the front cover and the 
back base of the cassette, a vertical scanner, an image 



readerto read radiation image information, an eraser to 
erase the remaining radiation image information, a re- 
assembling section to re-assemble the front cover and 
the back base again, an outlet, and a conveyer to move 
the cassette, wherein the conveyer moves the cassette 
with at least a rotational displacement. 



FIG. 1 (A) 



FIG. 1(B) 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to a radiation im- 
age radiographing cassette housingthereinastimulable 
phosphor sheet and to a radiation image reading appa- 
ratus that reads radiation image information accumulat- 
ed in the stimulable phosphor sheet. 
[0002] For digitizing radiation image information gen- 
erated in a hospital and thereby for storing and trans- 
mitting it, there has become popular a radiation image 
reading apparatus which outputs image data as digital 
data. As a radiation image reading apparatus of this kind 
outputting digital data, a radiation image reading appa- 
ratus employing a stimulable phosphor sheet is known 
well. 

[0003] The stimulable phosphor sheet can detect a 
part of radiation energy transmitted through a subject 
and can accumulate radiation energy thus detected in 
the stimulable phosphor sheet. Further, it is possible to 
take out the radiation energy accumulated in the stimu- 
lable phosphor sheet as stimulated light, by exciting it 
with a laser beam having a prescribed wavelength. This 
stimulated light can be taken out as an electric signal by 
a photoelectric transfer element such as a photomulti- 
plier. 

[0004] In general, the stimulable phosphor sheet is 
housed in a casing that is a portable thin box called a 
cassette, to be used. The form of usage of this type 
makes it possible for a user to carry the stimulable phos- 
phor sheet easily together with a cassette, thus, radio- 
graphing can be conducted through the same handling 
as for a screen/film type cassette which has been used 
in the past. 

[0005] As a method for handling a stimulable phos- 
phor sheet, there is known well a contact conveyance 
method wherein a flexible stimulable phosphor sheet is 
taken out by a sucker from a cassette, and the stimula- 
ble phosphor sheet thus taken out is interposed be- 
tween rollers to be conveyed, as disclosed in TOKKAI- 
HE! No. 1 -237636. Since a stimulable phosphor surface 
is pressed by rollers in the contact conveyance method, 
when rollers are contaminated with dirt or dust, the 
phosphor surface is contaminated or scratched and a 
life of a stimulable phosphor sheet is shortened, which 
is a fatal weak point. Further, a scratch or dirt on the 
stimulable phosphor surface appears as a noise in the 
image read, and it makes it impossible to provide quality 
images as diagnostic images. 

[0006] As a method to solve the weak point of the con- 
tact conveyance method, there is proposed a method 
shown in TOKKAIHEI No. 11-160821. In this method, a 
stimulable phosphor sheet is stuck on a rigid sheet 
member, and the stimulable phosphor sheet and the rig- 
id sheet member are conveyed through the method 
wherein only the rigid sheet member comes in contact 
(the stimulable phosphor surface does not come in con- 



tact). The method to convey the stimulable phosphor 
sheet without touching the stimulable phosphor surface 
is called a non-contact conveyance method. 
[0007] In this non-contact conveyance method, the 
5 stimulable phosphor surface is neither contaminated 
nor scratched, because conveyance under the condition 
of non-contact with the stimulable phosphor surface is 
assured. Therefore, the non-contact conveyance meth- 
od is observed as a new conveyance method for stim- 
10 ulable phosphor sheets because it has a merit that a 
noise caused by dirt or a scratch on the stimulable phos- 
phor surface does not appear on the image read, and a 
life of the stimulable phosphor sheet is long. 
[0008] However, in the case of the non-contact con- 
's veyance method, it is difficult to convey a stimulable 
phosphor plate under the condition that it is curved to a 
certain extent as in a contact conveyance method, be- 
cause the stimulable phosphor sheet is generally re- 
quired to be conveyed under the condition that it is stuck 
on a rigid sheet member. Namely, what is conducted by 
the contact conveyance method is only a linear convey- 
ance at all times. 

[0009] In the non-contact conveyance method, there 
is considered a method to read image information while 
drawing out a stimulable phosphor plate from a cas- 
sette. This method, however, has a weak point that a 
vibration caused by contact is transferred to a stimulable 
phosphor plate that is in process of reading operation if 
a user comes in contact with a cassette in the course of 
reading, and thereby, a noise is generated in the image 
read. In the non-contact conveyance method, in partic- 
ular, the stimulable phosphor surface is easily subjected 
to vibration compared with the contact conveyance 
method because it is impossible to control vibration by 
interposing the surface of the stimulable phosphor sheet 
with rollers. In particular, a rigid sheet member on which 
a stimulable phosphor sheet is stuck propagates vibra- 
tions well, which is more undesirable. In the non-contact 
conveyance method, therefore, it is necessary to read 
image information after a stimulable phosphor plate has 
been taken out of a cassette completely. 
[0010] A size of a stimulable phosphor sheet amounts 
to 354 x 430 mm in the case of a size of 14 x 1 7 in. A 
non-contact conveyance method has a weak point that 
an apparatus needs to be large in size, because a sheet 
in the aforesaid size is required to be conveyed without 
being curved after it has been taken out of a cassette 
completely. For example, in the case-of a cassette in a 
size of 14 x 17 in., when there is assumed an occasion 
wherein a stimulable phosphor sheet is drawn out of a 
cassette linearly, and then, image information is read 
while the linear conveyance of the sheet is maintained, 
a distance from the rear end of the cassette to the front 
end of the stimulable phosphor sheet needs to be a 
length equivalent to three cassettes each being in a size 
of 14 x 17 in. (430 mm x 3 = 1290 mm), and if an area 
for parts and a space which are necessary for constitut- 
ing an apparatus are further taken into consideration, 
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the apparatus turns out to be considerably large in size 
[0011] Therefore, there has been proposed a method 
wherein a stimulable phosphor sheet is drawn out down- 
ward, and then, is subjected to parallel displacement in 
the horizontal direction (direction perpendicular to the 
surface of the stimulable phosphor sheet), as in 
TOKKAIHEI No. 11-160821. However, a mechanism for 
accurate parallel displacement for the large-sized sheet 
is extremely complicated, and it results in a cost in- 
crease. Further, there is a weak point that reliability and 
stability are lowered fundamentally, because accurate 
parallel displacement for the large-sized sheet itself is 
an unreasonable demand. 

[0012] There are two types of the radiation image 
reading apparatuses; one is the large sized apparatus 
that can accept a plurality of cassettes at a time, and the 
other is small sized apparatus that can accept only one 
cassette. The large type has demerits of occupying a 
large space and high cost, on the contrary, the small 
type has a poor efficiency due to that only one cassette 
can be accepted. Generally, in one radiographing exam- 
ination 1 to 5 cassettes, 1.8 cassettes in average, are 
used, therefore, unless 2 cassettes in minimum can be 
accepted at a time by the radiographing apparatus, 
working efficiency will be remarkably decreased. 
[0013] Further, in order to read the radiation image in- 
formation from the stimulable phosphor sheet, a con- 
veyance of the stimulable phosphor sheet the cassette 
holding the stimulable phosphor sheet, or a part of the 
cassette holding the stimulable phosphor sheet is nec- 
essary. However, if an abnormality in the conveyance 
such as a jam occurs in the process of conveying the 
stimulable phosphor sheet, the cassette holding the 
stimulable phosphor sheet, or a part of the cassette 
holding the stimulable sheet, there may be a case where 
the conveyance cannot be continued and the apparatus 
have to be stopped. 

[0014] Regarding the apparatus used at the medical 
service site, when the apparatus stopped due to abnor- 
mal conveyance, it is required not only notifying the user 
of the occurrence of the conveyance abnormality, but 
also immediately clearing the abnormality to return to 
be usable again. If the apparatus is kept stopped, a ra- 
diographing diagnosis for an emergent patient cannot 
be conducted and the following medical services cannot 
be continued. 

[0015] However, in the conventional radiation image 
reading apparatus using the stimulable phosphor plate, 
this kind of recovery work is restricted to a service per- 
son. And, when an abnormality in conveyance occurs, 
the user calls the service person, and has to stop the 
radiographing diagnosis until the service person arrives 
and recovers. 

[0016] In cases of copiers and printers, it is commonly 
known to install a user maintenance mechanism with 
which users can clear the jams when output paper 
jammed, though, in the radiation image reading appa- 
ratuses, this kind of user maintenance mechanism is not 



realized. As the reasons, the following things can be 
considered. 

1 ) In the cases of copiers and printers, as the output 
5 paper is inexpensive, it may be allowable even if the 

output paper is broken or damaged to be unusable, 
(re-output can be done), but in the case of the radi- 
ation image reading apparatuses, because the 
stimulable phosphor sheet is very expensive, 
w breakages or damages to be unusable can not be 
allowed. By this restriction, to constitute the user 
maintenance mechanism in the radiation image 
reading apparatus is difficult. 

2) In the cases of copiers and printers, when the 
15 output paper jammed, copying or printing out can 

be made again. On the other hand, in the stimulable 
phosphor sheet being used for the radiation image 
reading apparatus, there is accumulated image in- 
formation of a patient, therefore, when the stimula- 
te ble phosphor sheet is damaged to be unusable, it 
is necessary to take another radiographing, which 
is extremely undesirable because the patient re- 
ceives unnecessary exposure of radiation. 

25 [0017] In a cassette of a type shown in TOKKAIHEI 
No. 11-160821, there is a problem that the rigid sheet 
tends to vibrate in a drum shape, because image infor-^ 
mation is read from the stimulable phosphor sheet under 
the condition that only both ends of the rigid sheet on 

30 which the stimulable phosphor sheet is stuck are fixed 
(and a surface potion of the rigid sheet is not supported). 
Therefore, there is easily caused a trouble that a noise 
caused by vibration of the rigid sheet is mixed in the im- 
age read. 

35 [0018] The invention has been attained in view of the 
background stated above, and its object is to provide a 
radiation image radiographing cassette that is optimum 
for the non-contact conveyance method wherein trou- 
bles hardly occur, and to provide a radiation image ra- 

40 diographing cassette that is hardly affected by vibration 
in the course of reading and has the strong structure 
that can stand sufficiently a load from the front cover 
side of the cassette, and further to provide a radiation 
image reading apparatus that has a small size, a low 

45 cost, high reliability, high stability and high working effi- 
ciency. 

SUMMARY OF THE INVENTION 

so [0019] The invention is structured as follows for solv- 
ing the problems mentioned above and for attaining the 
objects. 

Structure (1 ) 

55 

[0020] A radiation image radiographing cassette hav- 
ing a front cover and a back base wherein the cassette 
can take two conditions including one in which the front 
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cover and the back base are separated from each other 
and the other in which the front cover and the back base 
are re-assembled together, a stimulable phosphor sheet 
or a sheet member on which the stimulable phosphor 
sheet is stuck or absorbed directly or indirectly on an 
inner surface of the back base, and the back base has 
appropriate stiffness and has appropriate flexibility 
which makes the flatness, of the back base to follow the 
flatness of another plane stated above when the back 
base is absorbed on another plane by a prescribed 
means. 

[0021] In the structure (1), the cassette can take two 
conditions including one in which the front cover and the 
back base are separated from each other and the other 
in which the front cover and the back base are re-as- 
sembled together, a stimulable phosphor sheet or a 
sheet member on which the stimulable phosphor sheet 
is stuck on or absorbed in an inner surface of the back 
base, and the back base has appropriate stiffness and 
has appropriate flexibility which makes the flatness of 
the back base to follow the flatness of another plane 
(flatness of the back base is corrected by flatness of an- 
other plane) when the back base is absorbed on another 
plane by a prescribed means, and therefore, it is possi- 
ble to read image information from the stimulable phos- 
phor sheet having excellent flatness, by separating the 
back base from the front cover and by making the back 
base to be absorbed in another plane. Due to this, image 
unevenness caused by a decline of flatness of the stim- 
ulable phosphor sheet is not generated, and quality im- 
ages for diagnosis can be provided. It is further possible 
to provide a non-contact conveyance method wherein 
the surface of a stimulable phosphor sheet is not 
touched, in a more preferable form. 
[0022] Further, the back base whose entire surface is 
absorbed on another plane on which a measure to pre- 
vent vibration is taken eliminates that the stimulable 
phosphor surface vibrates in the course of reading im- 
age information from the stimulable phosphor sheet, 
and therefore, it is possible to eliminate image uneven- 
ness generated when the stimulable phosphor surface 
vibrates in the course of reading image information from 
the stimulable phosphor sheet, and thereby to provide 
quality images for diagnosis. 

[0023] Compared with a method to draw out a rigid 
stimulable phosphor plate from the side of a cassette, a 
method to separate the front cover from the back base 
and to re-assemble them together requires the convey- 
ance mechanism to have lower accuracy for convey- 
ance, and therefore, it is possible to provide an appara- 
tus wherein frequency of occurrence of troubles is low 
and stability and reliability are high. 
[0024] Further, since a frame of the front cover is of 
the structure to cover continuously the peripheral on the 
front side of the front cover, it is possible to provide a 
strong cassette which is extremely strong for the load 
applied on the front cover of the cassette in the course 
of radiographing. 



Structure (2) 

[0025] The radiation image radiographing cassette 
described in (1) wherein at least a part of the reverse 
5 side of the back base is a ferromagnetic body, and at- 
traction of the back base to another plane is one by 
means of magnetic force. 

[0026] In the structure (2), at least apart of the reverse 
side is a ferromagnetic body, and an arrangement is 
10 made so that the back base may be attracted to another 
plane by magnetic force, therefore, it is possible to pro- 
vide an inexpensive apparatus that operates stably, 
without using a complicated mechanism. 

15 structure (3) 

[0027] The radiation image radiographing cassette 
described in (1) wherein attraction of the back base to 
another plane is sticking by means of vacuum or the like. 

20 [0028] The structure (3) makes is possible to provide 
an apparatus which can operate stably without using a 
complicated mechanism, because an arrangement is 
made so that the back base may be attracted to another 
plane by means of vacuum and others. Further, by can- 

25 celing the attraction by means of vacuum or the like, the 
back base can be removed from another plane easily. 

Structure (4) 

30 [0029] The radiation image radiographing cassette 
described in (1) wherein the stimulable phosphor sheet 
or the sheet member on which the stimulable phosphor 
sheet is adhering is stuck on the inner surface of the 
back base by a two-sided adhesive tape or by adhesives 

35 on a sticking-changeable basis. 

[0030] In the structure (4), an arrangement is made 
so that the stimulable phosphor sheet or the sheet mem- 
ber on which the stimulable phosphor sheet is adhering 
is stuck on the inner surface of the back base by a two- 

40 sided adhesive tape or by adhesives on a sticking- 
changeable basis. Therefore, there is no fear that the 
stimulable phosphor sheet comes off the back base in 
the course of reading image information from the stim- 
ulable phosphor sheet. Further, there is no fear that the 

45 stimulable phosphor sheet comes off the back base, 
even in the case of usage for a long time. Therefore, a 
highly reliable cassette can be provided. It is furtherpos- 
sible to replace stimulable phosphor sheets. 

so Structure (5) 

[0031] The radiation image radiographing cassette 
described in (1) wherein the stimulable phosphor sheet 
or the sheet member on which the stimulable phosphor 
55 sheet is adhering is attracted to the inner surface of the 
back base by magnetic force. 

[0032] In the structure (5), an arrangement is made 
so that the stimulable phosphor sheet or the sheet mem- 
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ber on which the stimulable phosphor sheet is adhering 
is attracted to the in ner su rf ace of the back base by mag- 
netic force. It is therefore possible to replace stimulable 
phosphor sheets extremely easily in a short period of 
time. Due to this, an efficiency for replacement of stim- 
ulable phosphor sheets is improved greatly. In addition, 
since the stimulable phosphor sheet or the sheet mem- 
ber on which the stimulable phosphor sheet is adhering 
is attracted to the inner surface of the back base by mag- 
netic force, there is no fear that the stimulable phosphor 
sheet comes off the back base in the course of reading 
image information from the stimulable phosphor sheet. 
Further, there is no fear that the stimulable phosphor 
sheet comes off the back base, even in the case of us- 
age for a long time. 

Structure (6) 

[0033] The radiation image radiographing cassette 
described in either one of (1) - (5) wherein there is pro- 
vided a locking mechanism capable of maintaining the 
lock-ON condition and the lock-OFF condition alternate- 
ly. 

[0034] In the radiation image radiographing cassette 
described in (6), it is possible to avoid the risk that the 
cassette moves to the lock-OFF condition in the course 
of radiographing, because a locking mechanism capa- 
ble of maintaining the lock-ON condition is provided. 
Further, it is possible to conduct easily operations to 
separate the back base from the front cover, because 
the lock-OFF condition can be maintained when sepa- 
rating the back base from the front cover. 

Structure (7) 

[0035] The radiation image radiographing cassette 
described in (6) wherein the locking mechanism is com- 
posed of a plurality of locking claws wherein the lock-ON 
condition is realized under the state where the tip of the 
claws is protruded from the side of the back base main 
body, and the lock-OFF condition is realized under the 
state where the tip of the claws is not protruded from the 
side of the back base main body. 
[0036] In the radiation image radiographing cassette 
described in (7), it is possible to provide a strong and 
sure locking mechanism that operates stably, because 
the locking mechanism is composed of a plurality of 
locking claws wherein the lock-ON condition is realized 
under the state where the tip is protruded from the side 
of the back base main body, and the lock-OFF condition 
is realized under the state where the tip is not protruded 
from the side of the back base main body. Structure (8) 
[0037] The radiation image radiographing cassette 
described in (6) wherein the locking mechanism is com- 
posed of a plurality of locking claws which act to slide 
on the back base while keeping the state wherein the 
tip is protruded from the side of the back base. 
[0038] In the radiation image radiographing cassette 
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described in (8), it is possible to provide a strong and 
sure locking mechanism that operates stably, because 
the locking mechanism is composed of a plurality of 
locking claws which act to slide on the back base while 
5 keeping the state wherein the tip is protruded from the 
side of the back base. 

Structure (9) 

10 [0039] The radiation image radiographing cassette 
described in (7) or (8) wherein the locking claws are ar- . 
ranged on at least a pair of sides facing each other of 
the back base. 

[0040] In the radiation image radiographing cassette 
15 described in (9), it is possible to maintain, with high re- 
liability, the condition where the front cover and the back 
base are united with each other, because locking claws 
are arranged on at least a pair of sides facing each other 
of the back base. 

20 

Structure (10) 

[0041] The radiation image radiographing cassette 
described in (1) wherein when the front cover is united 

25 with the back base, a protruded portion provided on an 
outer peripheral portion of the back base enters a re- 
cessed portion provided on the frame of the front cover, t 
to shield light coming from the outside. 
[0042] In the radiation image radiographing cassette 

30 described in (10), external light is shielded thoroughly 
and there is no fear that the external light arrives at the 
stimulable phosphor sheet to expose it to light, because 
a light-shielding method by means of combination of a 
processed portion and a protruded portion is employed. 

35 Due to this, quality images for diagnosis can be provid- 
ed. 

Structure (11) 

40 [0043] The radiation image radiographing cassette 
described in (1) wherein, when the front cover is united 
with the back base, a protruded portion provided on the 
frame of the front cover enters a recessed portion pro- 
vided on the outer peripheral portion of the back base, 

45 to shield light coming from the outside. 

[0044] In the radiation image radiographing cassette 
described in (11), external light is shielded thoroughly 
and there is no fear that the external light arrives at the 
stimulable phosphor sheet to expose it to light, because 

so a light-shielding method by means of combination of a 
processed portion and a protruded portion is employed. 
Due to this, quality images for diagnosis can be provid- 
ed. 

55 Structure (12) 

[0045] The radiation image radiographing cassette 
described in (1 ) wherein the inner surface of the frame 
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of the front cover has a slope that is inclined upward 
from the outer peripheral portion toward the inside. 
[0046] In the radiation image radiographing cassette 
described in (12), it is possible to design the positioning 
accuracy for uniting the back base and the front cover, 
because there is employed a structure wherein the inner 
surface of the frame of the front cover has a slope that 
is inclined from the outer peripheral portion toward the 
inside. Namely, it is possible to loosen the accuracy for 
parts on the apparatus side and to loosen the accuracy 
for assembling, because the slope leads automatically 
the back base to the position where the back base is 
united with the front cover, even when the position 
where the back base is to be united with the front cover 
is deviated slightly. Even when a delicate deformation 
is caused on the frame or the mechanism of an appara- 
tus when the apparatus is transported, probability of oc- 
currence of troubles can be made to be very small by 
uniting operations for the front cover and the back base. 

Structure (13) 

[0047] The radiation image radiographing cassette 
described in (1), (10) (11) or (12) wherein a clearance 
of 0.2 - 2.0 mm is generated between the inner surface 
of the frame of the front cover and the side surface of 
the outer wall of the back base when the front cover is 
united with the back base. 

[0048] In the radiation image radiographing cassette 
described in (13), the front cover can be united with the 
back base surely and smoothly, because construction 
is made so that a clearance of 0.2 - 2.0 mm is generated 
between the inner surface of the frame of the front cover 
and the side surface of the outer wall of the back base 
when the front cover is united with the back base. Due 
to the presence of this clearance, manufacturing errors 
for the front cover and the back base can be absorbed 
sufficiently. Accordingly, reliability and stability for oper- 
ations to unite the front cover with the back base can be 
improved in particular. 

Structure (101) 

[0049] A radiation image reading apparatus that 
reads radiation image information from a stimulable 
phosphor sheet attached to a back base of a cassette 
whose front cover and back base can be separated from 
each other, wherein there are provided an inlet through 
which the cassette is inserted, a separating means that 
separates the front cover of the cassette from the back 
base thereof, a vertical scanning means that vertically 
scans the back base separated from the front cover by 
the separating means, a reading means that reads ra- 
diation image information held in the stimulable phos- 
phor sheet that is attached to the back base, an erasing 
means that erases the radiation image information re- 
maining in the stimulable phosphor sheet, a re-assem- 
bling means that re-assembles the front cover with the 



back base again, an outlet through which the cassette 
subjected to combination of the front cover and the back 
base is ejected, and a conveyance means that moves 
the cassette, and a movement of the cassette between 
5 the inlet and the outlet and a movement between the 
outlet and the vertical scanning means are conducted 
including at least a rotational displacement in the con- 
stitution. 

[0050] The structure (1 01 ) makes it possible to realize 
10 a small-sized apparatus while employing a non-contact 
conveyance method because of the constitution where- 
in a cassette whose front cover and back base can be 
separated from each other is'used, the back base sep- 
arated by the separating means that separates the front 
15 cover of the cassette from the back base thereof is trans- 
ferred to the vertical scanning means that vertically 
scans, radiation image information remaining in the 
stimulable phosphor sheet is erased by the erasing 
means after the radiation image information held in the 
stimulable phosphor sheet attached to the back base 
has been read by the reading means, and the cassette 
is ejected to the outlet after the front cover and the back 
base are re-assembled by the re-assembling means, 
and because of the constitution wherein a movement of 
25 the cassette from the inlet to the vertical scanning 
means and from the vertical scanning means to the out- 
let is conducted including at least a rotational displace- 
ment. 

[0051 ] It is further possible to improve stability and re- 
30 liability of the apparatus with less moving points of the 
mechanism., compared with the occasion of the parallel 
displacement, because movement of the cassette be- 
tween the inlet and the outlet and between the outlet 
and the vertical scanning means is constituted mainly 
35 by the rotational displacement. It is also possible to re- 
alize an inexpensive apparatus by reducing the number 
of parts of the mechanism. In addition, a user can dis- 
tinguish easily between a cassette before reading and 
that after reading, and reliability of operations is im- 
40 proved, because the inlet and the outlet both for the cas- 
sette are arranged separately. 

Structure (102) 

45 [0052] The radiation image reading apparatus de- 
scribed in (101) wherein the rotational displacement is 
carried out when a part of the conveyance means or the 
total of the conveyance means conducts rotational dis- 
placement. 

50 [0053] In the radiation image reading apparatus de- 
scribed in (1 02), it is not necessary to provide a plurality 
of conveyance means and it is possible to realize a low 
cost apparatus having less number of parts of the mech- 
anism accordingly, because the rotational displacement 

55 means is carried out when a part of the conveyance 
means or the total of the conveyance means conducts 
rotational displacement. Further, the simplified mecha- 
nism makes stability and reliability of the apparatus to 
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be improved, and it reali?es a compact apparatus mech- 
anism. 

Structure (103) 

[0054] The radiation image reading apparatus de- 
scribed in (1 01) or (1 02) wherein the rotational displace- 
ment is carried out when a part of the vertical scanning 
means conducts rotational displacement. 
[0055] In the radiation image reading apparatus de- 
scribed in (1 03), mechanism of the conveyance means 
can be simplified, and a compact apparatus mechanism 
can be realized, because the apparatus is structured so 
that the rotational displacement means is carried out 
when a part of the vertical scanning means conducts 
rotational displacement. 

Structure (104) 

[0056] The radiation image reading apparatus de- 
scribed in either one of (101) - (103) wherein at least 
one rotation center of the rotational displacement is lo- 
cated beneath the cassette that is rotated. 
[0057] The structure (104) makes it possible to ar- 
range the rotation center to be close to the bottom plate 
because the apparatus is constituted so that at least one 
rotation center is located beneath the cassette that is 
subjected to rotational displacement. 

Structure (105) 

[0058] The radiation image reading apparatus de- 
scribed in either one of (101) - (104) wherein a fulcrum 
of the rotational displacement and the vertical scanning 
means are provided on the same base plate, and the 
base plate is provided on the bottom plate of the appa- 
ratus through a vibration-proof means. 
[0059] In the radiation image reading apparatus de- 
scribed in (1 05), accuracy for transferring the back base 
to the vertical scanning means is improved because the 
fulcrum of the rotational displacement and the vertical 
scanning means are provided on the same base plate. 
Due to this, a highly reliable apparatus can be provided. 
Further, vibration in the outside of the apparatus is hard- 
ly transmitted to the vertical scanning means because 
the base plate is provided on the bottom plate of the 
apparatus through a vibration-proof means, which pre- 
vents that vibration noise is mixed in the image that is 
in process of being read. 

Structure (106) 

[0060] The radiation image reading apparatus de- 
scribed in either one of (101) - (105) wherein the appa- 
ratus is constituted so that the carrying in of the cassette 
from the inlet and an ejection of the cassette to the outlet 
may be conducted through at least the linear movement 
of the cassette. 



[0061] In the radiation image reading apparatus de- 
scribed in (1 06), a cassette conveyance mechanism be- 
fore rotational displacement and a cassette conveyance 
mechanism after rotational displacement can be con- 
5 structed by a stable and simple mechanism (mechanism 
of linear movement), because the apparatus is consti- 
tuted so that the carrying in of the cassette from the inlet 
and an ejection of the cassette to the outlet may be con- 
ducted through at least the linear movement of the cas- 
10 sette. By re-assembling this linear movement with the 
rotational displacement, the cassette can be moved to 
a desired position in the apparatus. 

Structure (107) 

15 

[0062] The radiation image reading apparatus de- 
scribed in either one of (101) - (106) wherein an angle 
formed between the direction to carry in the cassette 
from the inlet and the vertical scanning direction of the 
20 vertical scanning means is greater than an angle formed 
between the ejection direction of the cassette toward the 
outlet and the vertical scanning direction of the vertical 
scanning means. 

[0063] In the radiation image reading apparatus de- 
25 scribed in (1 07), a cassette can be inserted into the inlet 
without being interrupted by the cassette ejected to the 
outlet, because the apparatus is constituted so that an 
angle formed between the direction to carry in the cas- 
sette from the inlet and the vertical scanning direction is 
30 greater than an angle formed between the ejection di- 
rection of the cassette toward the outlet and the vertical 
scanning direction. 



Structure (1 08) 



35 



[0064] The radiation image reading apparatus de- 
scribed in either one of (1 01 ) - (1 07) wherein the reading 
means and the erasing means are arranged to be locat- 
ed between the vertical scanning means and the outlet. 
40 [0065] In the radiation image reading apparatus de- 
scribed in (108), the apparatus can be made small in 
size requiring only a small space, compared with an oc- 
casion where the reading means and the erasing means 
are arranged to be located on the opposite side about 
45 the vertical scanning means (the side opposite to the 
inlet and the outlet about the vertical scanning means), 
because the reading means and the erasing means are 
arranged to be located between the vertical scanning 
means and the outlet. 

50 

Structure (109) 

[0066] The radiation image reading apparatus de- 
scribed in either one of (101) - (108) wherein the outlet 
55 is arranged to be located between the vertical scanning 
means and the inlet. 

[0067] In the radiation image reading apparatus de- 
scribed in (109), a cassette can be inserted into the inlet 
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without being interrupted by the cassette ejected to the 
outlet, because the outlet is arranged to be located be- 
tween the vertical scanning means and the inlet. 

Structure (110) 

[0068] The radiation image reading apparatus de- 
scribed in either one of (1 01 ) - (1 09) wherein the direc- 
tion to carry in the cassette from the inlet and the ejection 
direction of the cassette toward the outlet are inclined 
in the same direction from the vertical direction. 
[0069] In the radiation image reading apparatus de- 
scribed in (110), it is easy to insert and eject the cas- 
sette, and working efficiency of a user can be improved 
because the apparatus is constituted so that the direc- 
tion to carry in the cassette from the inlet and the ejection 
direction of the cassette toward the outlet may be in- 
clined in the same direction from the vertical direction. 
Further, the cassette leans, when it is conveyed, on the 
conveyance means, eliminating the, fear that the cas- 
sette may be inverted or dropped while it is conveyed, 
and thus, the cassette can be conveyed in a more reli- 
able way. Due to this, reliability and stability of the ap- 
paratus are improved. Further, the mechanism of the ap- 
paratus is simplified and cost reduction is realized, be- 
cause transferring to rotational displacement becomes 
easy. 

Structure (111) 

[0070] The radiation image reading apparatus de- 
scribed in either one of (101) - (110) wherein the cas- 
sette is inserted in the inlet with a back of a radiation 
image reading surface of the stimulable phosphor sheet 
facing the vertical scanning means, and the cassette is 
ejected to the outlet with a back of a radiation image 
reading surface of the stimulable phosphor sheet facing 
the vertical scanning means. 

[0071] In the radiation image reading apparatus de- 
scribed in (111), the back base of the cassette can be 
transferred easily to the vertical scanning mechanism 
by the rotational displacement, because the apparatus 
is constituted so that the cassette is inserted in the inlet 
with a back of a radiation image reading surface of the 
stimulable phosphor sheet facing the vertical scanning 
means, and the cassette is ejected to the outlet with a 
back of a radiation image reading surface of the stimu- 
lable phosphor sheet facing the vertical scanning 
means. 

Structure (112) 

[0072] The radiation image reading apparatus de- 
scribed in either one of (101) - (111) wherein radiation 
image information is read from the stimulable phosphor 
sheet by the reading means in the going travel of the 
vertical scanning means, and radiation image informa- 
tion remaining in the stimulable. phosphor sheet is 



erased by the erasing means in the returning travel of 
the vertical scanning means. 

[0073] In the radiation image reading apparatus de- 
scribed in (112), it is possible to utilize the travel time to 

5 and from for vertical scanning effectively without wast- 
ing, and to improve processing capacity of the appara- 
tus, because the apparatus is constituted so that radia- 
tion image information is read from the stimulable phos- 
phor sheet in the going travel of the vertical scanning 

10 means, and radiation image information remaining in 
the stimulable phosphor sheet is erased in the returning 
travel of the vertical scanning means. 



15 



Structure (113) 



[0074] The radiation image reading apparatus de- 
scribed in either one of (101) - (112) wherein a height of 
the inlet is different from that of the outlet. 
[0075] In the radiation image reading apparatus de- 

20 scribed in (113), an operation to take out the cassette 
ejected to the outlet and an operation to insert the cas- 
sette in the inlet can be conducted smoothly without in- 
terfering with each other, because a height of the inlet 
and that of the outlet are constituted to be different each 

25 other. Due to this, working efficiency of a user can be 
improved. 

Structure (114) 

30 [0076] The radiation image reading apparatus de- 
scribed in either one of (101) - (113) wherein the back 
base is attracted to the vertical scanning means by mag- 
netic force, and thereby, the back base is transferred 
from the conveyance means to the vertical scanning 

35 means. 

[0077] In the radiation image reading apparatus de- 
scribed in (114), the back base can be transferred from 
the conveyance means to the vertical scanning means 
surely because the apparatus is constituted so that the 
^0 back base may be attracted to the vertical scanning 
means by magnetic force. Since the transferring by 
means of magnetic force can be realized at low cost, the 
apparatus can be made at low cost. 

^5 Structure (115) 

[0078] The radiation image reading apparatus de- 
scribed in either one of (101) - (114) wherein at least a 
part of the surface of the back base is composed of a 
50 ferromagnetic body, and at least a part of the surface of 
the vertical scanning means that attracts the back base 
is composed of a magnet. 

[0079] In the radiation image reading apparatus de- 
scribed in (115), weight on the back base side (weight 
55 of the cassette) is not increased by weight of the mag- 
net, and transferring of the back base by means of mag- 
netic force can be realized, because at least a part of 
the surface of the back base is composed of a ferromag- 
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netic body, and at least a part of the surface of the ver- 
tical scanning means that attracts the back base is com- 
posed of a magnet. 

Structure (116) 

[0080] The radiation image reading apparatus de- 
scribed in either one of (101) - (113) wherein the back 
base is transferred to the vertical scanning means from 
the conveyance means when the back base is attracted 
to the vertical scanning means through suction such as 
vacuum. 

[0081] In the radiation image reading apparatus de- 
scribed in (116), operations for tearing the back base off 
the vertical scanning means can be conducted simply 
and surely by turning off suction such as vacuum, be- 
cause the back base is arranged to be attracted to the 
vertical scanning means by suction such as vacuum. 

Structure (117) 

[0082] The radiation image reading apparatus de- 
scribed in either one of (101) - (116) wherein the appa- 
ratus has a means on which a plurality of cassettes 
ejected from the outlet can be stacked. 
[0083] In the radiation image reading apparatus de- 
scribed in (1 1 7) , it is possible to take out processed cas- 
settes from the outlet collectively, because the appara- 
tus is constituted so that a plurality of cassettes ejected 
from the outlet may be stacked. Due to this, working ef- 
ficiency of a user can be improved. 

Structure (118) 



separated from each other is used, the back base sep- 
arated by the separating means that separates the front 
cover of the cassette from the back base thereof is trans- 
ferred to the vertical scanning means that vertically 

5 scans, radiation image information remaining in the 
stimulable phosphor sheet is erased by the erasing 
means, after the radiation image information held in the 
stimulable phosphor sheet attached to the back base 
has been read by the reading means, and the cassette 

10 is ejected to the inlet/outlet after the front cover and the 
back base are re-assembled by the re-assembling 
means, and because of the constitution wherein a 
movement of the cassette between the inlet/outlet and 
the vertical scanning means is conducted including at 

15 least a rotational displacement. It is further possible to 
improve stability and reliability of the apparatus with less 
moving points of the mechanism, compared with the oc- 
casion of the parallel displacement, because movement 
of the cassette between the inlet/outlet section and the 

20 vertical scanning means is constituted mainly by the ro- 
tational displacement. It is also possible to realize an 
inexpensive apparatus by reducing the number of parts 
of the mechanism. In addition, it is possible to insert si- 
multaneously the cassettes in quantity equivalent to the 

25 number of openings (inlet/outlets) because an inlet and 
an outlet for the cassette are re-assembled to be one 
(to be an inlet/outlet). For example, if the number of 
openings is two, two cassettes can be inserted into the 
openings simultaneously. It is also possible to make the 

30 apparatus to be small by making the number of opening 
to be one. 



[0084] A radiation image reading apparatus that 35 
reads radiation image information from a stimulable 
phosphor sheet attached to a back base of a cassette 
whose front cover and back base can be separated from 
each other, wherein there are provided an inlet/outlet 
section through which the cassette is inserted or eject- 40 
ed, a separating means that separates the front cover 
of the cassette from the back base thereof, a vertical 
scanning means that vertically scans the back base sep- 
arated from the front cover by the separating means, a 
reading means that reads radiation image information 45 
held in the stimulable phosphor sheet that is attached 
to the back base, an erasing means that erases the ra- 
diation image information remaining in the stimulable 
phosphor sheet, a re-assembling means that re-assem- 
bles the front cover with the back base again, and a con- so 
veyance means that moves the cassette, and a move- 
ment of the cassette between the inlet/outlet section and 
the vertical scanning means is conducted including at 
least a rotational displacement. 

[0085] The structure (11 8) makes it possible to realize 55 
a small-sized apparatus while employing a non-contact 
conveyance method because of the constitution where- 
in a cassette whose front cover and back base can be 



Structure (119) 

[0086] The radiation image reading apparatus de- 
scribed in (118) wherein a rotational displacement 
means that makes the cassette to be subjected to rota- 
tional displacement between the inlet/outlet and the ver- 
tical scanning means is performed when a part or the 
whole of the conveyance means rotates. 
[0087] In the radiation image reading apparatus de- 
scribed in (119), it is not necessary to provide a plurality 
of conveyance means and it is possible to realize a low 
cost apparatus having less number of parts of the mech- 
anism accordingly, because the rotational displacement 
is carried out when a part of the conveyance means or 
the total of the conveyance means conducts rotational 
displacement. Further, the simplified mechanism makes 
stability and reliability of the apparatus to be improved, 
and it realizes a compact apparatus mechanism. 

Structure (120) 

[0088] The radiation image reading apparatus de- 
scribed in (118) wherein a rotational displacement 
means that makes the cassette to be subjected to rota- 
tional displacement between the inlet/outlet and the ver- 
tical scanning means is performed when a part of the 
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vertical scanning means rotates. 
[0089] In the radiation image reading apparatus de- 
scribed in (120).. it is possible to simplify the mechanism 
of the conveyance means and to realize a compact ap- 
paratus mechanism, because the rotational displace- 
ment means is structured so that the rotational displace- 
ment is performed when a part of the vertical scanning 
means rotates. 

Structure (121) 

[0090] The radiation image reading apparatus de- 
scribed in (118) or (119) wherein at least one rotation 
center of the rotational displacement is located beneath 
the cassette that is rotated. 

[0091] In the radiation image reading apparatus de- 
scribed in (121), it is possible to provide the rotation 
center in the vicinity of the bottom plate, because at least 
one rotation center of the rotational displacement is lo- 
cated beneath, the cassette that is rotated. Due to this, 
the rotational displacement that is more reliable and 
more stable can be conducted, because shifting of the 
rotation center is reduced. 

Structure (122) 

[0092] The radiation image reading apparatus de- 
scribed in (118), (119) or (121) wherein a fulcrum of the 
rotational displacement and the vertical scanning 
means are provided on the same base plate, and the 
base plate is provided on the bottom plate of the appa- 
ratus through a vibration-proof means. 
[0093] In the radiation image reading apparatus de- 
scribed in (1 22), accuracy for transferring the back base 
to the vertical scanning means is improved because the 
fulcrum of the rotational displacement and the vertical 
scanning means are provided on the same base plate. 
Due to this, a highly reliable apparatus can be provided. 
Further vibration in the outside of the apparatus is hard- 
ly transmitted to the vertical scanning means because 
the base plate is provided on the bottom plate of the 
apparatus through a vibration-proof means, which pre- 
vents that vibration noise is mixed in the image that is 
in process of being read. 

Structure (123) 

[0094] The radiation image reading apparatus de- 
scribed in either one of (118) - (122) wherein the appa- 
ratus is constituted so that the carrying in of the cassette 
from the inlet and an ejection of the cassette to the outlet 
may be conducted through at least the linear movement 
of the cassette. 

[0095] In the radiation image reading apparatus de- 
scribed in (1 23), a cassette conveyance mechanism be- 
fore rotational displacement and a cassette conveyance 
mechanism after rotational displacement can be con- 
structed by a stable and simple mechanism (mechanism 



of linear movement), because the apparatus is consti- 
tuted so that the carrying in of the cassette from the inlet 
and an ejection of the cassette to the inlet/outlet may be 
conducted through at least the linear movement of the 
5 cassette. By re-assembling this linear movement with 
the rotational displacement, the cassette can be moved 
to a desired position in the apparatus. 

Structure (124) 

w 

[0096] The radiation image reading apparatus de- 
scribed in either one of (11 8) - (1 22) wherein the reading 
means and the erasing means are arranged to be locat- 
ed between the vertical scanning means and the outlet. 

15 [0097] In the radiation image reading apparatus de- 
scribed in (124), the apparatus can be made small in 
size requiring only a small space, compared with an oc- 
casion where the reading means and the erasing means 
are arranged lo be located on the opposite side about 

20 the vertical scanning means (the side opposite to the 
inlet/outlet about the vertical scanning means), because 
the reading means and the erasing means are arranged 
to be located between the vertical scanning means and 
the outlet. 

25 

Structure (125) 

[0098] The radiation image reading apparatus de- 
scribed in either one of (118) - (124) wherein the direc- 

30 tion to carry in the cassette from the inlet and the ejection 
direction of the cassette toward the outlet are inclined 
by a prescribed angle from the vertical direction. 
[0099] In the radiation image reading apparatus de- 
scribed in (125), it is easy to insert and eject the cas- 

35 sette, and working efficiency of a user can be improved 
because the apparatus is constituted so that the direc- 
tion to carry in the cassette from the inlet/outlet and the 
ejection direction of the cassette toward the inlet/outlet 
may be inclined by a prescribed angle from the vertical 

40 direction. Further, the cassette leans, when it is con- 
veyed, on the conveyance means, eliminating the fear 
that the cassette may be inverted or dropped while it is 
conveyed, and thus, the cassette can be conveyed in a 
more reliable way. Due to this, reliability and stability of 

45 the apparatus are improved. Further, the mechanism of 
the apparatus is simplified and cost reduction is real- 
ized, because transferring to rotational displacement 
becomes easy. 

50 Structure (126) 

[0100] The radiation image reading apparatus de- 
scribed in either one of (118) - (125) wherein the cas- 
sette is inserted in the inlet with a back of a radiation 
55 image reading surface of the stimulable phosphor sheet 
facing the vertical scanning means, and the cassette is 
ejected to the outlet with a back of a radiation image 
reading surface of the stimulable phosphor sheet facing 



19 



EP 1 209 517 A2 



20 



the vertical scanning means. 

[0101] In the radiation image reading apparatus de- 
scribed in (126), the back base of the cassette can be 
transferred easily to the vertical scanning mechanism 
by the rotational displacement, because the apparatus 
is constituted so that the cassette is inserted in the inlet 
with a back of a radiation image reading surface of the 
stimulate phosphor sheet facing the vertical scanning 
means, and the cassette is ejected to the aforesaid out- 
let with a back of a radiation image reading surface of 
the stimulable phosphor sheet facing the vertical scan- 
ning means. 

Structure (127) 

[0102] The radiation image reading apparatus de- 
scribed in either one of (118) - (126) wherein radiation 
image information is read from the stimulable phosphor 
sheet by the reading means in the going travel of the 
vertical scanning means, and radiation image informa- 
tion remaining in the stimulable phosphor sheet is 
erased by the erasing means in the returning travel of 
the vertical scanning means. 

[0103] In the radiation image reading apparatus de- 
scribed in (1 27), it is possible to utilize the travel time to 
and from for vertical scanning effectively without wast- 
ing, and to improve processing capacity of the appara- 
tus, because the apparatus is constituted so that radia- 
tion image information is readfrom the stimulable phos- 
phor sheet in the going travel of the vertical scanning 
means, and radiation image information remaining in 
the stimulable phosphor sheet is erased in the returning 
travel of the vertical scanning means. 



Structure (128) 

[0104] The radiation image reading apparatus de- 
scribed in either one of (118) - (127) wherein the back 
base is attracted to the vertical scanning means by mag- 
netic force, and thereby, the back base is transferred 
from the conveyance means to the vertical scanning 
means. 

[0105] In the radiation image reading apparatus de- 
scribed in (128), the back base can be transferred from 
the conveyance means to the vertical scanning means 
surely because the apparatus is constituted so that the 
back base may be attracted to the vertical scanning 
means by magnetic force. Since the transferring by 
means of magnetic force can be realized at low cost, the 
apparatus can be made at low cost. 

Structure (129) 

[0106] The radiation image reading apparatus de- 
scribed in either one of (118) - (128) wherein at least a 
part of the surface of the back base is composed of a 
ferromagnetic body, and at teast a part of the surface of 
the vertical scanning means that attracts the back base 



is composed of a magnet. 

[0107] In the radiation image reading apparatus de- 
scribed in (129), weight on the back base side (weight 
of the cassette) is not increased by weight of the mag- 

5 net, and transferring of the back base by means of mag- 
netic force can be realized, because at least a part of 
the su rface of the back base is composed of a ferromag- 
netic body, and at least a part of the surface of the ver- 
tical scanning means that attracts the back base is com- 

w posed of a magnet. 

Structure (130) 

[0108] The radiation image reading apparatus de- 
15 scribed in either one of (118) - (127) wherein the back 
base is transferred to the vertical scanning means from 
the conveyance means when the back base is attracted 
to the vertical scanning means through suction such as 
vacuum. 

20. [0109] In the radiation image reading apparatus de- 
scribed in (1 30), operations fortearing the back base off 
the vertical scanning means can be conducted simply 
and surely by turning off suction such as vacuum, be- 
cause the back base is arranged to be attracted to the 

25 vertical scanning means by suction such as vacuum. 

Structure (131) 

[0110] The radiation image reading apparatus de- 
30 scribed in either one of (11 8) - (1 30) wherein the number 
of the inlet/outlet is one. 

[0111] In the radiation image reading apparatus de- 
scribed in (131), a size of an apparatus can be made 
small because the number of the inlet/outlet is made to 
35 be one. In particular, it is possible to provide a size of 
an apparatus which can be installed even in the small 
hospital having no room for installation space such as 
a medical practitioner. 

40 Structure (132) 

[0112] The radiation image reading apparatus de- 
scribed in either one of (1 1 8) - (1 30) wherein the number 
of the inlet/outlet is two. 

45 [0113] In the radiation image reading apparatus de- 
scribed in (132), a size of an apparatus can be made 
small and working efficiency can be maintained ! be- 
cause the number of the inlet/outlet is made to be two. 
Namely, it is possible to deal with most radiographing 

so operations by providing two inlet/outlets, because an av- 
erage number of times for radioraphing for one inspec- 
tion is 1.8. Due to this, the apparatus can be used with- 
out lowering working efficiency in facilities in various siz- 
es covering from a practitioner to a large hospital. 

55 

Structure (133) 

[0114] A radiation image reading apparatus that 
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reads radiation image information from a stimulable 
phosphor plate housed in a cassette, wherein there are 
provided a loading inlet into which the cassette is insert- 
ed, a vertical scanning means that vertically scans the 
stimulable phosphor plate after it is drawn out of the cas- 
sette loaded in the loading inlet, a reading means that 
reads radiation image information held in the stimulable 
phosphor plate, an erasing means that erases the radi- 
ation image information remaining in the stimulable 
phosphor plate, and a conveyance means that moves 
the stimulable phosphor plate, and a movement of the 
stimulable phosphor plate between the loading inlet and 
the vertical scanning means is conducted including at 
least a rotational displacement. 

[0115] In the radiation image reading apparatus de- 
scribed in (133), it is possible to make the apparatus to 
be small while employing a non-contact conveyance 
method, because a stimulable phosphor plate is trans- 
ferred to the vertical scanning means that vertically 
scans the stimulable phosphor plate after the stimulable 
phosphor plate housed in the cassette is drawn out, 
then, radiation image information remaining in the stim- 
ulable phosphor plate is erased after radiation image in- 
formation held in the stimulable phosphor plate is read 
by the reading means, and a movement of the stimula- 
ble phosphor plate between the loading inlet and the 
vertical scanning means is made to be conducted in- 
cluding at least a rotational displacement. Further, since 
a movement of the stimulable phosphor plate between 
the loading inlet and the vertical scanning means is con- 
stituted to mainly contain rotational displacement, mov- 
ing points of the mechanism can be reduced and stabil- 
ity and reliability of the apparatus can be improved, com- 
pared with an occasion of the parallel displacement. 

Structure (134) 

[0116] The radiation image reading apparatus de- 
scribed in (133) wherein the rotational displacement 
means that conducts rotational displacement of the 
stimulable phosphor plate between the loading inlet and 
the vertical scanning means is performed when a part 
or the whole of the conveyance means rotates. 
[0117] In the radiation image reading apparatus de- 
scribed in (1 34), it is not necessary to provide a plurality 
of conveyance means separately, and thereby a low 
cost apparatus having less number of parts of mecha- 
nism can be achieved, because the rotational displace- 
ment means is structured to be performed when a part 
or the whole of the conveyance means rotates. 

Structure (135) 

[0118] The radiation image reading apparatus de- 
scribed in (133) wherein the rotational displacement 
means that conducts rotational displacement of the cas- 
sette between the loading inlet and the vertical scanning 
means is structured to be performed when a part of the 



vertical scanning means is rotated. 
[0119] In the radiation image reading apparatus de- 
scribed in (1 35), it is possible to simplify the mechanism 
of the conveyance means and to create a compact ap- 
5 paratus mechanism, because the rotational displace- 
ment means is structured to be performed when a part 
of the vertical scanning means is rotated. 

Structure (136) 

w 

[0120] The radiation image reading apparatus de- 
scribed in (133) or (135) wherein at least one rotation 
center of the rotational displacement is located under 
the stimulable phosphor plate. 
15 [0121] In the radiation image reading apparatus de- 
scribed in (136) : it is possible to arrange the rotation 
center to be located in the vicinity of the bottom plate 
because at least one rotation center of the rotational dis- 
placement is located under the stimulable phosphor 
plate. 

Structure (137) 

[0122] The radiation image reading apparatus de- 
scribed in (1 33), (1 34) or (1 36) wherein a fulcrum of the 
rotational displacement and the vertical scanning 
means are provided on the same base plate, and the 
base plate is provided on the bottom plate of the appa- 
ratus through a vibration-proof means. 
[0123] In the radiation image reading apparatus de- 
scribed in (137) ; accuracy for transferring the stimulable 
phosphor plate to the vertical scanning means is im- 
proved, because the fulcrum of the rotational displace- 
ment and the vertical scanning means are provided on 
the same base plate. Due to this, a highly reliable appa- 
ratus can be provided. Further, vibration in the outside 
of the apparatus is hardly transmitted to the vertical 
scanning means because the base plate is provided on 
the bottom plate of the apparatus through a vibration- 
40 proof means, which prevents that vibration noise is 
mixed in the image that is in process of being read. 

Structure (138) 

45 [0124] The radiation image reading apparatus de- 
scribed in either one of (133) - (137) wherein drawing 
out of the cassette from the stimulable phosphor plate 
and loading of the stimulable phosphor plate in the cas- 
sette are conducted including the linear movement of at 

50 least the stimulable phosphor plate. 

[0125] In the radiation image reading apparatus de- 
scribed in (1 38), a conveyance mechanism for the stim- 
ulable phosphor plate before the rotational displace- 
ment and a conveyance mechanism for the stimulable 

55 phosphor plate after the rotational displacement can be 
constructed by a stable and simple mechanism (mech- 
anism of linear movement), because drawing out of the 
stimulable phosphor plate from the cassette and loading 
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of the stimulable phosphor plate in the cassette are con- 
ducted including at least linear movement of the stimu- 
lable phosphor plate . By re-assembling this linear move- 
ment with the rotational displacement, the stimulable 
phosphor plate can be moved to a desired position in 
the apparatus. 

Structure (139) 

[0126] The radiation image reading apparatus de- 
scribed in either one of (1 33) - (1 38) wherein the reading 
means and the erasing means are arranged to be locat- 
ed between the vertical scanning means and the loading 
inlet. 

[0127] In the radiation image reading apparatus de- 
scribed in (139), less space is required and an appara- 
tus can be made small, compared with an occasion 
wherein the reading means and the erasing means are 
arranged on the opposite side of the vertical scanning 
means (on the side opposite to that for the loading inlet 
about the vertical scanning means), because the read- 
ing means and the erasing means are arranged to be 
located between the vertical scanning means and the 
loading inlet. 

Structure (140) 

[0128] The radiation image reading apparatus de- 
scribed in either one of (1 33) - (139) wherein the direc- 
tion of loading for the cassette in the loading inlet is in- 
clined from the vertical direction by a prescribed amount 
of angle. 

[0129] In the radiation image reading apparatus de- 
scribed in (140), operations for loading the cassette in 
the loading inlet and operations for taking out the cas- 
sette from the loading inlet are easy and working effi- 
ciency of a user can be improved, because the direction 
of loading for the cassette in the loading inlet is inclined 
from the vertical direction by a prescribed amount of an- 
gle. 

Structure (141) 

[0130] The radiation image reading apparatus de- 
scribed in either one of (133) - (140), wherein the cas- 
sette is toaded in the loading inlet with a back of a radi- 
ation image reading surface of the stimulable phosphor 
plate facing the vertical scanning means. 
[0131] In the radiation image reading apparatus de- 
scribed in (141), the stimulable phosphor plate can be 
transferred easily to the vertical scanning mechanism 
by the rotational displacement, because the apparatus 
is constituted so that the cassette is loaded in the load- 
ing inlet in the direction where a back of the radiation 
image reading surface of the stimulable phosphor plate 
faces the vertical scanning means, and the cassette is 
ejected to the aforesaid outlet with a back of a radiation 
image reading surface of the stimulable phosphor sheet 



facing the vertical scanning means. 
Structure (142) 

5 [0132] The radiation image reading apparatus de- 
scribed in either one of (133) - (141), wherein radiation 
image information is read from the stimulable phosphor 
plate by the reading means in the going travel of the ver- 
tical scanning means, and radiation image information 

w remaining in the stimulable phosphor plate is erased by 
the erasing means in the returning travel of the vertical 
scanning means. 

[0133] In the radiation image reading apparatus de- 
scribed in (142), it is possible to utilize the travel time to 

15 and from for vertical scanning effectively without wast- 
ing, and to improve processing capacity of the appara- 
tus, because the apparatus is constituted so that radia- 
tion image information is read from the stimulable phos- 
phor plate in the going travel of the vertical scanning 

20 means, and radiation image information remaining in 
the stimulable phosphor plate is erased in the returning 
travel of the vertical scanning means. 

Structure (143) 

25 

[0134] The radiation image reading apparatus de- 
scribed in either one of (133) - (142) wherein the back 
side of the stimulable phosphor plate is attracted to the 
vertical scanning means by magnetic force, and there- 
to by, the stimulable phosphor plate is transferred from the 
conveyance means to the vertical scanning means. 
[0135] In the radiation image reading apparatus de- 
scribed in (143), the stimulable phosphor plate can be 
transferred from the conveyance means to the vertical 
35 scanning means surely because 

the apparatus is constituted so that the back side of the 
stimulable phosphor plate may be attracted to the ver- 
tical scanning means by magnetic force. Since the 
transferring by means of magnetic force can be realized 
40 at low cost, the apparatus can be made at low cost. 

Structure (144) 

[0136] The radiation image reading apparatus de- 
45 scribed in either one of (133) - (143) wherein at least a 
part of the back side of the stimulable phosphor plate Is 
composed of a ferromagnetic body, and at least a part 
of the surface of the vertical scanning means that at- 
tracts the stimulable phosphor plate is composed of a 
so magnet. 

[0137] In the radiation image reading apparatus de- 
scribed in (1 44), weight of the stimulable phosphor plate 
back base is not increased by weight of the magnet, and 
weight of the cassette is not increased accordingly, and 
55 transferring of the stimulable phosphor plate by means 
of magnetic force can be realized. 
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Structure (145) 



Structure (201) 



[0138] The radiation image reading apparatus de- 
scribed in (144) wherein the magnet is a permanent 
magnet. 

[0139] In the radiation image reading apparatus de- 
scribed in (1 45), the apparatus can be made at low cost, 
because an inexpensive permanent magnet is used as 
a magnet. Since the stimulable phosphor plate is torn 
off the magnet through rotational displacement, the tear- 
ing force can be small compared with an occasion to 
tear off through parallel displacement, even when the 
permanent magnet is used as a magnet. 

Structure (146) 

[0140] The radiation image reading apparatus de- 
scribed in either one of (1 33) - (1 42) wherein the stimu- 
lable phosphor plate is transferred to the vertical scan- 
ning means from the conveyance means when the back 
side of the stimulable phosphor plate is attracted to the 
vertical scanning means through suction such as vacu- 
um. 

[0141] In the radiation image reading apparatus de- 
scribed in (146), operations for tearing the stimulable 
phosphor plate off the vertical scanning means by turn- 
ing off suction such as vacuum can be conducted simply 
and surely, because the back side of the stimulable 
phosphor plate is arranged to be attracted to the vertical 
scanning means by suction such as vacuum. 



Structure (147) 

[0142] The radiation image reading apparatus de- 
scribed in either one of (1 33) - ( 1 46) wherein the number 
of the loading inlet is one. 

[0143] In the radiation image reading apparatus de- 
scribed in (147), a size of an apparatus can be made 
small because the number of the loading inlet is made 
to be one. In particular, it is possible to provide a size of 
an apparatus which can be installed even in the small 
hospital having no room for installation space such as 
a medical practitioner. Structure (148) 
[0144] The radiation image reading apparatus de- 
scribed in either one of (1 33) - (146) wherein the number 
of the loading inlet is two. 

[0145] In the radiation image reading apparatus de- 
scribed in (148), a size of an apparatus can be made 
small and working efficiency can be maintained, be- 
cause the number of the loading inlet is made to be two. 
Namely, it is possible to deal with most radiographing 
operations by providing two loading inlets, because an 
average number of times for radioraphing for one in- 
spection is 1 .8. Due to this, the apparatus can be used 
without lowering working efficiency in facilities in various 
sizes covering from a medical practitionerto a large hos- 
pital. 



[0146] A radiation image reading apparatus that 
reads radiation image information from a stimulable 

5 phosphor sheet housed in a cassette, wherein there are 
provided an insertion inlet into which the cassette is in- 
serted, an ejection outlet from which the cassette is 
ejected and a stacker section on which a plurality of cas- 
settes ejected from the ejection outlet can be stacked, 

10 and the cassette inserted in the insertion inlet is con- 
veyed to the inside of the apparatus main body, then, 
radiation image information is subjected to reading/ 
erasing from the stimulable phosphor sheet housed in 
the cassette, and the cassette is ejected to the ejection 

is outlet under the condition that the cassette houses the . 
stimulable phosphor sheet which has been subjected to 
reading/erasing, then, the cassette ejected to the ejec- 
tion outlet is stacked successively on the stacker sec- 
tion. 

20 [0147] In the radiation image reading apparatus de- 
scribed in (201), it is possible to insert a cassette suc- 
cessively into the radiation image reading apparatus un- 
til the stacker is filled, without removing the processed 
cassette, because the apparatus is structured so that a 

25 cassette inserted through the insertion inlet is proc- 
essed in succession (reading/erasing), then the cas- 
sette thus processed is ejected from the ejection outlet, 
and a plurality of cassettes ejected from the ejection out- 
let are stacked on the stacker section. 

30 

Structure (202) 

[0148] The radiation image reading apparatus de- 
scribed in (201 ) wherein when the first cassette inserted 

35 into the insertion inlet is conveyed to the inside of the 
apparatus main body, the insertion inlet becomes ready 
to accept the second cassette, then, under this condi- 
tion, when the second cassette is inserted into the in- 
sertion inlet, the second cassette is stopped to be on 

40 standby at the insertion inlet, then, when the first cas- 
sette is ejected to the ejection outlet or before the first 
cassette is ejected, the second cassette which has been 
on standby at the insertion inlet is conveyed to the inside 
of the apparatus main body. 

45 [0149] In the radiation image reading apparatus de- 
scribed in (202), it is possible to make two cassettes to 
be accepted almost simultaneously to the radiation im- 
age reading apparatus (the second cassette can be in- 
serted if it waits for a period of time for the first cassette 

50 to be conveyed to the inside of the apparatus, and this 
waiting time is very short), because when the first cas- 
sette inserted into the insertion inlet is conveyed to the 
inside of the apparatus main body, the insertion inlet be- 
comes ready to accept the second cassette, then, under 

55 this condition, when the second cassette is inserted into 
the insertion inlet, the second cassette is stopped to be 
on standby at the insertion inlet, then, when the first cas- 
sette is ejected to the ejection outlet, the second cas- 
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sette which has been on standby at the insertion inlet is 
conveyed to the inside of the apparatus main body. 

Structure (203) 

[0150] The radiation image reading apparatus de- 
scribed in (201) wherein the conveyance direction for 
conveying the cassette from the insertion inlet to the in- 
side of the apparatus main body is a direction to convey 
the cassette downward from the insertion inlet to the 
lower part of the apparatus main body, and the convey- 
ance direction for ejecting the cassette to the ejection 
outlet is a direction to convey the cassette upward from 
the lower part of the apparatus main body to the ejection 
outlet. 

[0151] In the radiation image reading apparatus de- 
scribed in (203), the conveyance direction tor conveying 
the cassette from the insertion inlet to the inside of the 
apparatus main body is a direction to convey the cas- 
sette downward from the insertion inlet to the lower part 
of the apparatus main body, and the conveyance direc- 
tion for ejecting the cassette to the ejection outlet is a 
direction to convey the cassette upward from the lower 
part of the apparatus main body to the ejection outlet. 
Since the cassette is conveyed upward and downward 
as stated above, it is possible to make a floor space for 
the apparatus to be small. 

Structure (204) 

[0152] The radiation image reading apparatus de- 
scribed in (201) wherein the direction for ejecting the 
cassette to the ejection outlet and the direction for hold- 
ing the cassettes stacked on the stacking section and 
the direction for inserting the cassette into the insertion 
inlet are inclined to the same direction against the plane 
perpendicular to the floor surface. 
[0153] In the radiation image reading apparatus de- 
scribed in (204), it is possible to handle in the same di- 
rection when inserting the cassette or taking out the cas- 
sette, and to attain easy operations accordingly, be- 
cause the direction for ejecting the cassette to the ejec- 
tion outlet or the direction for holding the cassettes 
stacked on the stacking section and the direction for in- 
serting the cassette into the insertion inlet are inclined 
to the same direction against the plane perpendicular to 
the floor surface. Further, more natural traffic line can 
be realized compared with handling in the vertical or hor- 
izontal direction, because it is possible to handle the 
cassette by tilting it, thus, more easy operations can be 
realized. 

Structure (205) 

[0154] The radiation image reading apparatus de- 
scribed in (201) wherein there is provided a notifying 
means which notifies that the stacker section is filled 
with cassettes, when the stacker is filled with the cas- 



settes ejected from the ejection outlet. 
[0155] In the radiation image reading apparatus de- 
scribed in (205), a user can learn easily the timing when 
the stacker is filled because there is provided a notifying 

5 means which notifies that the stacker section is filled 
with cassettes, when the stacker is filled with the cas- 
settes ejected from the ejection outlet, and thereby the 
user can work without paying attention to the state of 
the stacker section, thus, working efficiency can be im- 

w proved. 

Structure (206) 

[0156] The radiation image reading apparatus de- 
15 scribed in (201 ) wherein control is made so that the cas- 
sette cannot be inserted into the insertion inlet, or con- 
trol is made so that the cassette is held to be on standby 
at the insertion inlet even when the cassette is inserted, 
or control is made so that conveyance of the cassette 
20 in the apparatus is stopped so that the cassette may not 
be ejected to the ejection outlet, when the stacker sec- 
tion is filled with the cassettes ejected from the ejection 
outlet. 

[0157] In the radiation image reading apparatus de- 
25 scribed in (206) , it is possible to prevent the risk that the 
processed cassette is ejected on the stacker that is al- 
ready filled with cassettes and cassette jam is caused 
and to avoid the accident that the cassette is pushed out 
of the stacker section and is dropped, because control 
30 is made so that the cassette cannot be inserted into the 
insertion inlet, or control is made so that the cassette is 
held to be on standby at the insertion inlet even when 
the cassette is inserted, or control is made so that con- 
veyance of the cassette in the apparatus is topped so 
35 that the cassette may not be ejected to the ejection out- 
let, when the stacker section is filled with the cassettes 
ejected from the ejection outlet. 

Structure (207) 

40 

[0158] The radiation image reading apparatus de- 
scribed in (201) wherein the stacker section is posi- 
tioned to be lower than the ejection outlet so that the 
cassette ejected out of the ejection outlet may be led by 
45 gravity to the stacker section to be housed therein. 
[0159] In the radiation image reading apparatus de- 
scribed in (207), it is possible to realize that the ejected 
• cassette may be led to the stacker section to be housed 
therein at low cost, because the stacker section is post- 
50 tioned to be lower than the ejection outlet so that the 
cassette ejected out of the ejection outlet may be led by 
gravity to the stacker section to be housed therein. 

Structure (208) 

55 

[0160] The radiation image reading apparatus de- 
scribed in (201 ) wherein there is provided a conveyance 
mechanism that conveys the cassette ejected out of the 
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ejection outlet to the stacker section. 
[0161] In the radiation image reading apparatus de- 
scribed in (208), it is possible to convey the ejected cas- 
sette to the stacker section surely and there is no con- 
cern that the ejected cassette is jammed while it is 
moved to the stacker section, because there is provided 
a conveyance mechanism that conveys the cassette 
ejected out of the ejection outlet to the stacker section. 

Structure (209) 

[0162] The radiation image reading apparatus de- 
scribed in (201) wherein an opening section of the in- 
sertion inlet and an opening section of the ejection outlet 
are arranged so that they are respectively horizontal and 
are in parallel with the floor surface. 
[0163] In the radiation image reading apparatus de- 
scribed in (209), it is possible to make a width or a depth 
of the apparatus to be smallest and thereby to make the 
floor space for the apparatus to be small, because an 
opening section of the insertion inlet and an opening 
section of the ejection outlet are arranged so that they 
are respectively horizontal and are in parallel with the 
floor surface. 

Structure (210) 

[0164] The radiation image reading apparatus de- 
scribed in (201) wherein the insertion inlet is positioned 
in front of the ejection outlet or the stacker section (clos- 
er to a user), and to be lower than the ejection outlet or 
the stacker section. 

[0165] In the radiation image reading apparatus de- 
scribed in (21 0), the insertion inlet having higher access 
frequency is positioned to precede the ejection outlet or 
the stacker section (closer to a user), and to be lower 
than the ejection outlet or the stacker section. Namely, 
the insertion inlet having higher access is positioned at 
the front side of the apparatus so that it may be used 
easily by a user, and it is arranged to be lower than the 
ejection outlet or the stacker section so that a cassette 
may be easily inserted, thus, an apparatus that can be 
used easily by a user is realized, and working efficiency 
is improved. 

Structure (211) 

[0166] The radiation image reading apparatus de- 
scribed in (201) wherein the mechanism for conveying 
the cassette is structured so that it rotates between the 
insertion inlet and the ejection outlet. 
[0167] In the radiation image reading apparatus de- 
scribed in (211). stability of the apparatus can be im- 
proved, compared with the mechanism of parallel dis- 
placement, because the mechanism for conveying the 
cassette is structured so that it rotates between the in- 
sertion inlet and the ejection outlet. Further, the appa- 
ratus cost may also be made low. 



Structure (212) 

[0168] The radiation image reading apparatus de- 
scribed in (201 ) wherein the cassette has a structure in 

5 which a front cover can be separated from a back base, 
and the radiation image information is read from the 
stimulable phosphor sheet under the condition that the 
stimulable phosphor sheet is attached on the back base. 
[0169] In the radiation image reading apparatus de- 

10 scribed in (212), the stimulable phosphor is hardly 
scratched and image information having high quality 
can be provided for a long time compared with a type 
wherein a stimulable phosphor sheet is taken out and 
inserted in a cassette, because the cassette has a struc- 

'5 ture in which a front cover can be separated from a back 
base, and the radiation image information is read from 
the stimulable phosphor sheet under the condition that 
the stimulable phosphor sheet is attached on the back 
base. 

20 

Structure (213) 

[0170] A radiation image reading apparatus that 
reads radiation image information from a stimulable 

25 phosphor sheet housed in a cassette, wherein there is 
provided an insertion/ejection opening through which 
the cassette is inserted or ejected, and the cassette in- 
serted in the insertion/ejection opening is conveyed to 
the inside of the apparatus main body, then, radiation 

30 image information from the stimulable phosphor sheet 
housed in the cassette is subjected to reading/erasing, 
and the cassette is ejected to the insertion/ejection 
opening under the condition that the stimulable phos- 
phor sheet which has been subjected to reading/erasing 

35 is housed in the cassette. 

[0171] In the radiation image reading apparatus de- 
scribed in (213), at least one insertion/ejection opening 
is provided and a cassette inserted in either one of them 
is conveyed to the inside of the apparatus main body, 

40 and after the radiation image information from the stim- 
ulable phosphor sheet housed in the cassette is subject- 
ed reading/erasing, the cassette is ejected to the inser- 
tion/ejection opening under the condition that the stim- 
ulable phosphor sheet which has been subjected to 

^5 reading/erasing is housed in the cassette. Therefore, 
cassettes in quantity equivalent to the number of the in- 
sertion/ejection openings can be inserted simultaneous- 
ly, and working efficiency can be improved accordingly, 
In addition, since the apparatus is structured so that a 

50 stimulable phosphor sheet is read after a cassette is tak- 
en in the apparatus, a degree of freedom for handling 
the stimulable phosphor sheet is improved, and reliabil- 
ity and stability are increased. 



[0172] The radiation image reading apparatus de- 
scribed in (213) wherein there is provided a means that 



55 Structure (214) 
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acts so that the cassette subjected to reading/erasing 
may be ejected to the insertion/ejection opening where 
the cassette was inserted, and further provided a means 
which prohibits the insertion of the following cassette in- 
to the insertion/ejection opening or a means which no- 5 
tifies that the following cassette cannot be inserted, 
when the cassette inserted in the insertion/ejection 
opening is conveyed into the apparatus main body. 
[0173] In the radiation image reading apparatus de- 
scribed in (214), it is possible to prevent an accident that *c 
two cassettes are inserted in the same insertion/ejection 
opening, because there is provided a means that acts 
so that the cassette subjected to reading/erasing may 
be ejected to the insertion/ejection opening where the 
cassette was inserted and prohibits the insertion of the « 
following cassette in the insertion/ejection opening, 
when the cassette subjected to reading/erasing is eject- 
ed to the insertion/ejection opening, or a means that no- 
tifies that the following cassette cannot be inserted. Fur- 
ther, a user can advance its work without being con- & 
fused, because the processed cassette is ejected to the 
insertion/ejection opening in which the cassette is in- 
serted. 

Structure (215) 2i 

[0174] The radiation image reading apparatus de- 
scribed in (213) wherein priority ranking is given to a 
plurality of insertion/ejection openings, and when a cas- 
sette is not inserted in the insertion/ejection opening 3 
having the higherpriority ranking, the cassette is ejected 
in the insertion/ejection opening having the higher pri- 
ority ranking. 

[0175] In the radiation image reading apparatus de- 
scribed in (215), it is possible for a user to keep the in- 3 
sertion/ejection opening that can be handled easily to 
be open on a priority basis and to improve wording effi- 
ciency, because priority ranking is given to a plurality of 
insertion/ejection openings, and when a cassette is not 
inserted in the insertion/ejection opening having the < 
higher priority ranking, the cassette is inserted in the in- 
sertion/ejection opening having the higher priority rank- 
ing. 

Structure (21 6) 

[0176] The radiation image reading apparatus de- 
scribed in (213) wherein each of a plurality of insertion/ 
ejection openings has a different height from the floor 
surface, and the insertion/ejection opening located at • 
the position that is closer to the standing position of a 
user is given a lower position. 

[0177] In the radiation image reading apparatus de- 
scribed in (216), an apparatus that is easy for a user to 
handle is realized, and wording efficiency is improved, 
because each of a plurality of insertion/ejection open- 
ings has a different height from the floor surface, and 
the insertion/ejection opening located at the position 



that is closer to the standing position of a user is given 
a lower position. 

Structure (217) 

[0178] The radiation image reading apparatus de- 
scribed in (213) wherein the cassette has a structure in 
which a front cover can be separated from a back base, 
and the radiation image information is read from the 
stimulable phosphor sheet under the condition that the 
stimulablephosphorsheet is attached on the back base. 
[0179] In the radiation image reading apparatus de- 
scribed in (217), the stimulable phosphor is hardly 
scratched and image information having high quality 
can be provided for a long time compared with a type 
wherein a stimulable phosphor sheet is taken out and 
inserted in a cassette, because the cassette has a struc- 
ture in which a front cover can be separated from a back 
base, and the radiation image information is read from 
the stimulable phosphor sheet under the condition that 
the stimulable phosphor sheet is attached on the back 
base. 

Structure (301) 

[01 80] A radiation image reading apparatus for read- 
ing radiation image information from a stimulable phos- 
phor sheet having therein a conveyance means that 
conveys the stimulable phosphor sheet, or a cassette 
holding the stimulable phosphor sheet, or a part of the 
cassette holding the stimulable phosphor sheet, a read- 
ing means that reads radiation image information from 
the stimulable phosphor sheet, an erasing means that 
erases radiation image information from the stimulable 
phosphor sheet, an opening/closing means that opens 
and closes a part of an enclosure of the radiation image 
reading apparatus, an opening/closing detection means 
that detects the state of opening/closing of the opening/ 
closing means, and a stopping means that stops oper- 
ations of the conveyance means forcibly when the open- 
ing/closing detection means detects the state of open- 
ing, wherein when a jam is caused on the stimulable 
phosphor sheet that is being conveyed by the convey- 
ance means, or on a cassette holding the stimulable 
phosphor sheet, or on a part of the cassette holding the 
stimulable phosphor sheet, operations of the convey- 
ance means are stopped forcibly by making the open- 
ing/closing means to be in the state of opening, and the 
stimulable phosphor sheet, or the cassette holding the 
stimulable phosphor sheet, or a part of the cassette 
holding the stimulable phosphor sheet each being 
jammed is removed through the opening generated 
when the opening/closing means is made to be in the 
state of opening, 

[0181] In the radiation image reading apparatus de- 
scribed in (301 ), it is possible to clear the jam safely with- 
out hurting the surface of the stimulable phosphor sheet 
without waiting for the arrival of a service engineer even 
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when a jam is caused in the course of usage, because 
there are provided a conveyance means that conveys 
the stimulable phosphor sheet, or a cassette holding the 
stimulable phosphor sheet, or a part of the cassette 
holding thestimu!ablephosphorsheet ! a readingmeans 
that reads radiation image information from the stimula- 
ble phosphor sheet, an erasing means that erases radi- 
ation image information from the stimulable phosphor 
sheet, an opening/closing means that opens and closes 
a part of an enclosure of the radiation image reading 
apparatus, an opening/closing detection means that de- 
tects the state of opening/closing of the opening/closing 
means, and a stopping means that stops operations of 
the conveyance means forcibly when the opening/clos- 
ing detection means detects the state of opening, and 
when a jam is caused on the stimulable phosphor sheet 
that is being conveyed by the conveyance means, or on 
a cassette holding the stimulable phosphor sheet, or on 
a part of the cassette holding the stimulable phosphor 
sheet, 

operations of the conveyance means are stopped forci- 
bly by making the opening/closing means to be in the 
state of opening, and the stimulable phosphor sheet, or 
the cassette^ holding the stimulable phosphor sheet, or 
a part of the cassette holding the stimulable phosphor 
sheet each being jammed is removed through the open- 
ing generated when the opening/closing means is made 
to be in the state of opening. 

Structure (302) 

[0182] The radiation image reading apparatus de- 
scribed in (301) having therein a position detecting 
means that detects a position of the conveyance means 
and/or detects a position of the stimulable phosphor 
sheet in the conveyance means, or of the cassette hold- 
ing the stimulable phosphor sheet, or of a part of the 
cassette holding the stimulable phosphor sheet, a jam 
detection means that detects, based on output signals 
from the position detecting means, a jam of the stimu- 
lable phosphorsheet, or of the cassette holding the stim- 
ulable phosphor sheet, or of a part of the cassette hold- 
ing the stimulable phosphor sheet, and a notifying 
means that notifies information detected by the jam de- 
tection means to a user, wherein when the jam detection 
means detects a jam, operations of the conveyance 
means are stopped, and information detected by the jam 
detection means i& notified to the user through the no- 
tifying means. 

[0183] In the radiation image reading apparatus de- 
scribed in (302), a user can detect occurrence of a jam 
on a real time basis, and can advance to jam clearing 
safely, because there are provided a position detecting 
means that detects a position of the conveyance means 
and/or detects a position of the stimulable phosphor 
sheet in the conveyance means, or of the cassette hold- 
ing the stimulable phosphor sheet, or of a part of the 
cassette holding the stimulable phosphor sheet, and a 



jam detection means that detects, based on output se- 
quence from the position detecting means, a jam of the 
stimulable phosphor sheet, or of the cassette holding 
the stimulable phosphor sheet, or of a part of the cas- 
5 sette holding the stimulable phosphor sheet, and when 
the jam detection means detects a jam, operations of 
the conveyance means are stopped, and information 
detected by the jam detection means is notified to the 
user through the notifying means. 

w 

Structure (303) 

[0184] The radiation image reading apparatus de- 
scribed in (302) wherein when the opening/closing de- 

15 tection means detects a change from the state of open 
to the state of closing, presence of a jam is investigated 
by the position detecting means and the jam detection 
means, and when a jam is detected, operations of the 
conveyance means are kept to be stopped, and infor- 

20 mation showing that a jam is caused is notified to a user 
through the notifying means. 

[0185] In the radiation image reading apparatus de- 
scribed in (303), even when a user makes a opening/ 
closing means to be in the state of closing before finish- 
es ing jam clearance, forced conveyance ignoring the jam 
is not conducted by the apparatus, and thereby, the sur- 
face of the jammed stimulable phosphor sheet is not 
hurt, because when the opening/closing detection 
means detects the state of closing after detecting the 
30 state of opening, presence of a jam is investigated by 
the position detecting means and the jam detection 
means, and when a jam is detected, operations of the 
conveyance means are stopped, and information show- 
ing that a jam is caused is notified to a user through the 
35 notifying means. Further, in this case, it is possible to 
prevent that the following stimulable phosphor sheet is 
read accidentally, because the apparatus is stopped. It 
is further possible to urge the user to clear the jam. 

40 Structure (304) 

[0186] The radiation image reading apparatus de- 
scribed in (302) wherein when the opening/closing de- 
tection means detects the state of closing after detecting 

45 the state of opening, the conveyance means conducts 
initializing operations, and when the position detecting 
means detects the stimulable phosphor sheet, or the 
cassette holding the stimulable phosphor sheet, or a 
part of the cassette holding the stimulable phosphor 

50 sheet in the course of the initializing operations, the jam 
detection means recognizes the jam occurrence, oper- 
ations of the conveyance means are stopped, and infor- 
mation showing that a jam is caused is notified to a user 
through the notifying means. 

55 [0187] In the radiation image reading apparatus de- 
scribed in (304), even when a user makes a opening/ 
closing means to be in the state of closing before finish- 
ing jam clearance, forced conveyance ignoring the jam 
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is not conducted by the apparatus, and thereby, the sur- 
face of the jammed stimulable phosphor sheet is not 
hurt, because when the opening/closing detection 
means detects the state of closing after detecting the 
state of opening, the conveyance means conducts ini- 
tializing operations, and when the position detecting 
means detects the stimulable phosphor sheet, or the 
cassette holding the stimulable phosphor sheet, or a 
part of the cassette holding the stimulable phosphor 
sheet in the course of the initializing operations, the jam 
detection means recognizes the jam occurrence, oper- 
ations of the conveyance means are stopped, and infor- 
mation showing that a jam is caused is notified to a user 
through the notifying means. Further, in this case, it is 
possible to prevent that the following stimulable phos- 
phor sheet is read accidentally because the apparatus 
is stopped. It is further possible to urge the user to clear 
the jam. 

Structure (305) 

[0188] The radiation image reading apparatus de- 
scribed in (301) wherein a part of the conveyance 
means is capable of being operated manually, and is 
inclined to the direction of opening of the opening/clos- 
ing means, and the jammed stimulable phosphor sheet, 
or the cassette holding the stimulable phosphor sheet, 
or a part of the cassette holding the stimulable phosphor 
sheet, is made to be capable of being removed from the 
radiation image reading apparatus by making a part of 
the conveyance means to be protruded from the surface 
of the opening. 

[0189] In the radiation image reading apparatus de- 
scribed in (305), a user can conduct jam clearing 
processing safely under the condition that a sufficient 
working space is secured, because a part of the con- 
veyance means makes manual rotational displace- 
ments, and is inclined to the direction of opening of the 
opening/closing means, and the jammed stimulable 
phosphor sheet, or the cassette holding the stimulable 
phosphor sheet, or a part of the cassette holding the 
stimulable phosphor sheet, is made to be capable of be- 
ing removed f romthe radiation image reading apparatus 
by making a part of the conveyance means to be pro- 
truded from the surface of the opening. 

Structure (306) 

[0190] The radiation image reading apparatus de- 
scribed in (301) wherein a part of the conveyance 
means is protruded from the surface of the opening 
when a part of the conveyance means is manually sub- 
jected to the parallel displacement in the direction of the 
opening of the opening/closing means, and thereby, the 
jammed stimulable phosphor sheet, or the cassette 
holding the stimulable phosphor sheet, or a part of the 
•cassette holding the stimulable phosphor sheet, is made 
to be capable of being removed from the radiation image 



reading apparatus. 

[0191] In the radiation image reading apparatus de- 
scribed in (306), a user can conduct jam clearing 
processing safely under the condition that a sufficient 

5 working space is secured, because a part of the con- 
veyance means is protruded from the surface of the 
opening when a part of the conveyance means is man- 
ually subjected to the parallel displacement in the direc- 
tion of the opening of the opening/closing means, and 

10 thereby, the jammed stimulable phosphor sheet, or the 
cassette holding the stimulable phosphor sheet, or a 
part of the cassette holding the stimulable phosphor 
sheet, is made to be capable of being removed from the 
radiation image reading apparatus. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0192] Figs. 1 (A) and 1 (B) represent a perspective 
view of a cassette wherein a front cover is separated 

20 from a back base. 

[01 93] Fig. 2 is a sectional view of a cassette wherein 
a front cover and a back base are re-assembled. 
[0194] Each of Figs. 3 (A1a) - 3 (B2b) is a diagram 
showing how the back base and the front cover are 

25 locked each other. 

[01 95] Each of Figs. 4 (A) and 4 (B) is a diagram show- 
ing the locking mechanism for the back base and the 
front cover. 

[0196] Each of Figs. 5 (A) and 5 (B) is a diagram of 
30 the back base of a cassette viewed from the rear side. 
[0197] Fig. 6 is a diagram showing an example of the 
structure of a radiation image reading apparatus. 
[0198] Fig. 7 is a diagram showing the relationship be- 
tween a conveyance means and a vertical scanning 
35 means in the course of transferring of the back base. 
[0199] Fig. 8 is a diagram showing the positional re- 
lationship of the cassette at an upper side reference and 
a central reference. 

[0200] Fig. 9 is a diagram showing the relationship be- 
40 tween a conveyance means and a vertical scanning 
means in the state of standing by 
[0201] Each of Figs. 10 (A1) - (B2) is a diagram illus- 
trating a detecting method for a side end of the back 
base. 

45 [0202] Fig. 1 1 is a diagram showing an example of an- 
other radiation image reading apparatus. 
[0203] Fig. 12 is a diagram showing an example of 
another radiation image reading apparatus. 
[0204] Each of Figs . 1 3 (A) - 1 3 (C) is a diagram show- 

50 ing an example of the structure of another cassette. 
[0205] Fig. 14 is a diagram showing an example of 
another radiation image reading apparatus. 
[0206] Fig. 15 is a diagram showing an example of 
another radiation image reading apparatus. 

55 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0207] An embodiment of the invention will be ex- 
plained in detail as follows, referring to the drawings. 
Each of Figs. 1 - 5 represents a diagram showing one 
example of cassette 1 used for a radiation image read- 
ing apparatus of the invention. 

[0208] Cassette 1 is constituted with front cover 10 
and back base 20 which are capable of being separated 
from each other. Fig. 1 represents a perspective view of 
cassette 1 wherein front cover 1.0 is separated from back 
base 20 T Fig. 2 is a sectional view of cassette 1 wherein 
front cover 1 0 and back base 20 are re-assembled, Figs. 
3 is a sectional view of cassette 1 showing the state of 
the locking mechanism, Fig. 4 is a diagram showing the 
locking mechanism of cassette 1, and Figs. 5 is a dia- 
gram of back base 20 viewed from the rear side (which 
is opposite to front cover 10). 

[0209] The front cover 10 is composed of frame 11 
and front surface plate 13. The frame 11 is composed 
of frame side face 110 s frame bottom surface 111, in- 
clined bottom surface 112 having inclination of a pre- 
scribed angle, inner facing surface 113, frame inner sur- 
face 114, light-shielding projection 115, insertion hole 
1 4, cutouts 1 5a and 1 5b and recesses for grip 1 6a and 
16b. Inside the frame 11 , recess 12 is formed between 
the inclined bottom surface 112 and the light-shielding 
projection 115. 

[021 0] It is possible to design positioning accuracy for 
re-assembling back base 20 with front cover 10 to be 
rough by providing the inclined bottom surface 112 in 
the frame 11 . Namely, if the inclined bottom surface 112 
is provided in the frame 11 , even when the position of 
the back base 20 is deviated when it is re-assembled 
with the front cover 1 0, the inclined bottom surface 1 1 2 
leads the back base 20 automatically to the re-assem- 
bling position. Therefore, the requirement for accuracy 
for parts and for assembly on the apparatus side can be 
made loose. Further, even if delicate deformation is 
caused on the framework and on the mechanism of the 
apparatus when the apparatus is transported, probabil- 
ity of troubles in the job of re-assembling front cover 1 0 
and back base 20 can be made to be extremely small. 
[021 1 ] It is preferable that the frame 1 1 is made of the 
material such as, for example : aluminum or hard plastic 
which can stand the large load in the case of full load 
radiographing, and it is preferable that the front cover 
13 is made of material whose absorption of radiation is 
relatively small, such as, for example, aluminum or car- 
bon fiber reinforced plastic. 

[0212] In the case of a cassette of the type wherein 
the side of the cassette is opened and closed, or a side 
plate of the cassette is drawn out, it is impossible to con- 
struct the cassette to be of the structure in which the 
outer circumference of the side of the cassette is seam- 
less. Therefore, the cassette is of the structure which is 
weak against the load from the front side. On the other 



hand, in the present embodiment, the cassette is of the 
structure in which the frame 11 of the front cover 1 0 cov- 
ers the outer circumference of the front surface plate 13 
on a seamless basis. Therefore, it is possible forthe en- 
5 tire surface of frame 11 to support evenly the load ap- 
plied from the side of the front cover 10 of cassette 1 in 
the course of radiographing. Therefore, this structure is 
extremely strong for the load applied from front cover 
10 side. 

10 [0213] The back base 20 is composed of back base 
main body 21 , thin plates 24 and 26, lead foil 25, sup- 
porting plate 27 and stimulable phosphor sheet 28 (an- 
other mechanism will be explained later). 
[0214] The stimulable phosphor sheet 28 is fixed on 

15 the supporting plate 27 which is stuck on the thin plate 
26 with a two-sided adhesive tape or adhesives in a way 
that it can be removed and stuck again. Though the lead 
foil 25 is interposed and fixed between the thin plates 
24 and 26 in the present embodiment, it is also possible 

20 to interpose and fix the lead foil 25 between the stimu- 
lable phosphor sheet 28 and the supporting plate 27. 
The thin plates 24 is stuck on rib 214 of the back base 
main body 21 . The rib 21 4 forms air phase 23 and con- 
tributes to the light weight of a cassette. As stated 

25 above, the stimulable phosphor sheet 28 is integrally 
united with the back base main body 21 . 
[021 5] When the stimulable phosphor sheet 28 needs 
to be replaced, it is torn off from thin plate 26 together 
with supporting plate 27, then, the supporting plate 27 

30 having thereon fresh stimulable phosphor sheet 28 is 
stuck on the thin plate 26 with a two-sided adhesive tape 
or adhesives. Since the lead foil 25 is protected by the 
thin plate 26, the lead foil 25 is not torn off together with 
the stimulable phosphor sheet 28 and supporting plate 

35 27 when they are torn off. 

[0216] For easy replacement of the stimulable phos- 
phor sheet 28, it is also possible to use magnetic force 
for attracting supporting plate 27to thin plate 26, without 
sticking the supporting plate 27 on the thin plate 26 with 

40 a two-sided adhesive tape or adhesives. For example, 
the supporting plate 27 may be made of rubber magnet, 
or rubber magnet is stuck on the back side (the side on 
which the stimulable phosphor sheet 28 is not pasted), 
and on the other hand, the thin plate 26 or the surface 

45 of the thin plate 26 may be made of ferromagnetic sub- 
stances. If the aforesaid structure is taken, the support- 
ing plate 27 on which the stimulable phosphor sheet 28 
is stuck can be removed easily from the back base 20. 
Further, the same effect is naturally obtained when the 

50 back side of the supporting plate 27 is constituted with 
a ferromagnetic body and the thin plate 26 is constituted 
with rubber magnet. 

[0217] The back base main body is composed of back 
base reverse surface 210, back base side surface 211 , 
55 rim 212, innerwall 213 and rib 214. The rim 212 and the 
inner wall 213 form recessed portion 22. 
[0218] When the back base 20 and the front cover 10 
are re-assembled as in Fig. 2, light-shielding projection 
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11 5 of the front cover 1 0 acts to enter the recessed por- 
tion 22 of the back base 20, and the rim 21 of the back 
base 20 acts to enter recessed portion 12 of the front 
cover 10. Under this way, external light is shielded so 
that it may not reach the stimulable phosphor sheet 28. 
If velvet or sponge, for example, is pasted on the re- 
cessed portion 1 2 of the front cover 1 0, a light-shielding 
property can be improved. 

[0219] A design has been made so that a clearance 
at a certain level may be formed between an edge of 
inclined bottom surface 112 of the front cover 10 and 
back base side surface 211 , under the condition that the 
front cover 10 and the back base 20 are re-assembted. 
This clearance is one necessary for re-assembling the 
front cover 10 and the back base 20 smoothly. If a dis- 
tance of the clearance is about 0.2-2 mm, the front 
cover 10 and the back base 20 can be re-assembled 
smoothly enough. In addition, this clearance is impor- 
tant because it absorbs manufacturing errors for the 
front cover 10 and the back base 20, and it improves 
reliability and stability of re-assembling operations for 
the front cover 1 0 and the back base 20. 
[0220] In the present embodiment, there is employed 
a light-shielding method by means of combination of the 
recessed portion and projected portion as stated above. 
Therefore, there is no fear that external light enters 
through the clearance to reach the stimulable phosphor 
sheet 28 to fog it. 

[0221] It is preferable that the back base main body 
21 is formed by ferromagnetic plastics so that it may be 
attracted to magnet 54 through magnetic force. Or, the 
back base main body 21 may be formed with ordinary 
plastic, and a ferromagnetic sheet (not shown) such as 
an iron foil may be stuck on the back base reverse sur- 
face 210. Or, the method to coat ferromagnetic sub- 
stances on the back base reverse surface 21 0 may also 
be used. 

[0222] The back base reverse surface 21 0 has been 
designed so that it may follow the plane formed by mag- 
net 54 when the back base reverse surface 210 is at- 
tracted to the magnet 54. Namely, the back base 20 has 
rigidity to a certain extent and has flexibility with which 
the back base can follow the plane formed by magnet 
54. When flexibility at a certain level is given to the back 
base 20 as stated above, the back base 20 follows the 
plane on the magnet 54 side and thereby deformation 
and warping of the back base 20 are corrected, even 
when the back base 20 is deformed or warped, for ex- 
ample, by aged deterioration or by how it was used. 
Therefore, the surface of the stimulable phosphor sheet 
28 can be kept to be a plane in the course of image in- 
formation: reading. 

[0223] When there is conducted radiographing (bed 
radiographing or full load radiographing) wherein a load 
is applied from the front cover 1 0 side, there is generat- 
ed a situation wherein front surface plate 13 of the front 
cover 10 is warped considerably toward the back base 
20 side. In this case, if rigidity of the back base 20 is too 



high, the back base 20 keeps its flatness, and the stim- 
ulable phosphor sheet 28 is pressed considerably from 
both sides of the front cover 10 and the back base 20, 
resulting in damage of the stimulable phosphor. As stat- 

5 ed above, if the back base 20 has rigidity and flexibility 
both on a certain level the back base 20 can be warped 
to a certain extent in the direction for the back base 20 
to escape from pressing from the front cover 20, which 
results in no damage of the stimulable phosphor. 

10 [0224] Rigidity that is more than needed should not 
given to the back base 20 naturally. If rigidity that is more 
than needed is given to the back base 20, durability of 
cassette 1 is lowered. Further, if rigidity that is more than 
needed is given to the back base 20, an amount of loos- 

15 ening of the back base 20 caused by its empty weight 
grows greater, resulting in problems of light-shielding 
capability and flatness on the surface of the stimulable 
phosphor in the course of radiographing. 
[0225] Though the front cover 10 and the back base 

20 20 can be separated from each other, they are usually 
re-assembled as shown in Fig. 2, when radiographing 
is conducted. 

[0226] A locking mechanism for the cassette will be 
explained as follows, referring to Figs. 3 and 4. 

25 [0227] There is provided a locking mechanism on cas- 
sette 1 for keeping the front cover 1 0 and the back base 
20 to be re-assembled. A locking claw is represented by 
30a, 30b, 30c and 30d of the back base 20, and a tip of ' 
each locking claw is structured so that it moves in the 

30 direction of arrow Q1 or of arrow Q2 from opening sec- 
tions 31 a, 31 b, 31 c and 31 d in accordance with lock ON/ 
OFF operations. (Shown in Fig. 4(A)) 
[0228] Locking claws represented by 32a and 32b of 
the back base 20 are different from those represented 

35 by 30a, 30b, 30c and 30d. The locking claws 32a and 
32b are structured so that they slide in the direction* of 
arrow Q1 or of arrow Q2 in opening sections 33a and 
33b in accordance with lock ON/OFF operations. 
[0229] The state of lock ON means the state wherein 

40 tips of locking claws 30a, 30b, 30c and 30d are protrud- 
ed to the outside from back base side surface 211 . Un- 
der this state, the tip of the locking claw is in the state 
to be protruded into the space between frame inner sur- 
face 114 and inner facing surface 113 of the front cover 

45 10. 

[0230] Each of Fig. 3 (A1 a) and Fig. 3 (A1 b) shows a 
sectional view of cassette 1 in dotted lines U1 and U2 
in Fig. 4 in the case of the state of lock ON. 
[0231] In the state of lock ON, tips of locking claws 

so 32a and 32b are in the state wherein they have moved 
in the direction of arrow Q1 . In this case, there is gen- 
erated the state wherein cutouts 1 5a and 1 5b (openings 
provided on the frame inner facing surface 113 and in- 
clined bottom surface 112) of the front cover 10 do not 

55 agree with locking claws 32a and 32b in terms of phase, 
namely, the state wherein the back base 20 cannot be 
separated from the front cover 10. Each of Fig. 3 (B1a) 
and Fig. 3 (B1 b) shows a sectional view of cassette 1 in 
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dotted lines U3 and U4 in Fig. 4 in this case. 
[0232] The state of lock OFF means the state wherein 
tips of locking claws 30a ; 30b, 30c and 30d are retreated 
to the inside of back base side surface 211. Under this 
state, the tip of the locking claw is in the state to be pro- 
truded into the space between frame inner surface 114 
and inner facing surface 113 of the front cover 10. Each 
of Fig. 3 (A2a) and Fig. 3 (A2b) shows a sectional view 
of cassette 1 in dotted lines U1 and U2 in Fig. 4 in this 
case. In the state of lock OFF, locking claws 32a and 
32b are in the state to agree with cutouts 1 5a and 1 5b 
in terms of phase, and thereby, the back base 20 can 
be separated from the front cover 10. Each of Fig. 3 
(B2a) and Fig. 3 (B2b) shows a sectional view of cas- 
sette 1 in dotted lines U3 and U4 in Fig. 4 in this case. 
[0233] The locking claws 30a, 30b, 32a and 32b are 
structured so that they may interlock with connecting 
member 35. On the other hand, the locking claws 30c 
and 30d are structured so that they may interlock with 
connecting member 36. One end of spring 38a is con- 
nected with the connecting member 35, and the other 
end thereof is connected with back base main body 21 . 
The connecting member 35 is constantly urged by the 
spring 38a to move in the direction of arrow Q1. Insertion 
hole 14 of front cover 10 is in a positional relationship 
to match insertion hole 34 of the back base 20 when the 
front cover 10 and the back base 20 are re-assembled 
together. 

[0234] When a bar-shaped member is inserted in the 
direction of arrow P by pushing it once from insertion 
hole 14 (insertion hole 34) under the state of lock ON, 
the connecting member 35 is moved in the direction of 
arrow Q2 by a prescribed distance and stops there, re- 
sulting in the state of lock OFF shown in Figs. 3 (A2a) 
and 3 (A2b). 

[0235] When the connecting member 35 is moved in 
the direction of arrow Q2, a form of a rack on the tip of 
each of connecting members 35 and 36 and pinion 37 
generate rack/pinion operations, and thereby, the con- 
necting member 36 is also moved in the direction of ar- 
row R2 by the same distance, and stops. In this case, 
locking claws 32a and 32b are also interlocked with the 
connecting member 35 to be moved in the direction of 
arrow Q2 by the same distance, and stops there, result- 
ing in the state of lock OFF shown in Figs. 3 (B2a) and 
3 (B2b). 

[0236] When a bar-shaped member is inserted and 
pushed in the direction of arrow P once from insertion 
hole 14 (insertion hole 34) under the state of lock ON, 
the state of lock OFF is generated, and the front cover 
10 and the back base 20 are brought into the state 
wherein both of them can be separated from each other. 
Then, as long as the bar-shaped member is not made 
to act from the insertion hole 14 (insertion hole 34), the 
state of lock OFF is maintained. 

[0237] When a bar-shaped member is inserted and 
pushed in the direction of arrow P once from insertion 
hole 14 (insertion hole 34) under the state of lock OFF, 



the connecting member 35 is moved in the direction of 
arrow Q1 by a prescribed distance and stops there, re- 
sulting in the state of lock ON shown in Figs. 3 (A1a) 
and3(A1b). 

5 [0238] When the connecting member 35 is moved in 
the direction of arrow Q1 , the rack/pinion operations 
mentioned above are generated, and thereby, the con- 
necting member 36 is also moved in the direction of ar- 
row R1 by the same distance, and stops there. In this 

10 case, locking claws 32a and 32b are also moved in the 
direction of arrow Q1 by the same distance, resulting in 
the state of lock ON shown in Figs. 3 (B1 a) and 3 (B1 b). 
[0239] Namely, when a bar-shaped member is insert- 
ed and pushed in the direction of arrow P once from in- 

15 sertion hole 1 4 (insertion hole 34) under the state of lock 
OFF, the state of lock ON is generated, and the front 
cover 1 0 and the back base 20 are brought into the state 
wherein both of them cannot be separated from each 
other. Then, as long as the bar-shaped member is not 

20 made to act from the insertion hole 14 (insertion hole 
34), the state of lock ON is maintained. 
[0240] As stated above, for cassette 1 of the present 
embodiment, there is employed a method (push-latch 
method) wherein the state of lock ON and the state of 

25 lock OFF are switched each time a bar-shaped member 
is inserted and pushed from insertion hole 14 (insertion 
hole 34). The push-latch method is known well as a 
mechanism used to push-out/pull-in a tip of the ball- 
point pen out of the ball-point pen body The push-latch 

30 mechanism is housed in push-latch section 39. One end 
of spring 38b is connected to the push-latch section 39, 
and the other end thereof is connected to the back base 
main body 21. The push-latch section 39 is constantly 
urged by the spring 38b to move in the direction of arrow 

35 Q1 . 

[0241 ] Cutouts 1 5a and 1 5b on the front cover 1 0 and 
locking claws 32a and 32b are arranged to be away from 
central position C (position shown with arrow C) on the 
flank side of cassette 1 by respective prescribed dis- 

40 tance. Due to the arrangement of the cutouts 15a and 
15b as well as the claws 32a and 32b wherein they are 
shifted from the central position C on the flank side of 
cassette 1 (however, if either one of a pair of locking 
claw 32a and cutout 1 5a and a pair of locking claw 32b 

45 and cutout 15b is arranged to be shifted from central 
position C on the flank side of cassette 1 , the other pair 
can be arranged on the central position C on the flank 
side of cassette 1 ) , the back base 20 and the front cover 
10 cannot be re-assembled unless they are in the cor- 

50 rect direction. Due to this, it is possible to avoid the risk 
that the back base 20 and the front cover 10 are re-as- 
sembled in the wrong direction when, for example, a us- 
er makes the cassette 1 to be in the unre-assembled 
state for the reasons of cleaning the inside of the cas- 

55 sette and of replacement of stimulable phosphor sheet 
28, and then wishes to re-assemble them again after 
completion of the cleaning and replacement. 
[0242] Amechanismforavoidingtherisktore-assem- 
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ble back base 20 and front cover 10 in the wrong direc- 
tion as stated above is called an inverse insertion pre- 
venting mechanism. 

[0243] By providing at least one projection on either 
one of frame 11 (for example, an inner surface of frame 
side surface 110 and inclined bottom surface 11 2) of the 
front cover 1 0 and an outer circumference (for example, 
an outer surface of the back base side 211) of the back 
base, and by providing at least one recess on the other, 
and by arranging the projection and the recess so that 
the front cover 1 0 and the back base 20 can be re-as- 
sembled only when they confront each other in the cor- 
rect direction, the inverse insertion preventing mecha- 
nism can be created simply. 

[0244] For example, by providing a projection in the 
same shape as in each of locking claws 32a and 32b on 
the outer surface of the back base side 211 and provid- 
ing a recess in the same shape as in each of cutouts 
15a and 15b on the frame 11 of front cover 10, and by 
arranging the projection and the recess to be in the 
same positional relationship as that for locking claws 
32a and 32b and cutouts 15a and 15b in the state of 
lock OFF, the inverse insertion preventing mechanism 
can be created simply. 

[0245] If the locking mechanism is structured only with 
locking claws 30a, 30b, 30c and 30d (under the condi- 
tion of no locking claws 32a and 32b), when the cassette 
1 is held so that front cover 1 0 faces upward in the ver- 
tical direction, a side of the back base 20 having thereon 
no locking claw faces downward in the vertical direction 
and is loosened because of empty weight of the back 
base 20. Thus, the locking mechanism composed of the 
locking claws 32a and 32b can serve also as a mecha- 
nism to prevent that the back base 20 is loosened by its 
empty weight (loosening prevention mechanism). 
[0246] However, this loosening prevention mecha- 
nism is not always needed for relatively small cassette 
1 in which the back base 20 hardly has loosening 
caused by its empty weight. 

[0247] Further, though each of insertion holes 1 4 and 
34 is indicated to be a circular form in the present em- 
bodiment, each of the insertion holes 14 and 34 is not 
limited to be a circular form. For example, each of the 
insertion holes 14 and 34 may be in the form of a rec- 
tangle or of an elongated hole. 

[0248] Fig. 5 is a diagram showing back base 20 of 
cassette 1 viewed from the rear side of the back base 
(the side that is opposite to front cover 10). Fig. 5 (A) 
shows the state of lock ON, and Fig. 5 (B) shows the 
state of lock OFF. Lock state indicating means 203 is 
arranged to be interlocked with connecting member 35 
to operate, and the lock state indicating means 203 po- 
sitioned below opening section 202 under the state of 
lock ON moves to the upside of the opening section 202. 
Since the position of the lock state indicating means 203 
can be observed from the outside of cassette 1 through 
the opening section 202, the state of lock of cassette 1 
can be watched from the outside by means of a sensor. 



By watching the state of lock of cassette 1 from the out- 
side by means of a sensor as stated above, it is possible 
to confirm whether the locking mechanism operates cor- 
rectly when front cover 10 and back base 20 are sepa- 
5 rated from each other or re-assembled together. When 
the locking mechanism is not operating correctly, it is 
possible to retry separating operations or re-assembling 
operations, or to indicate an error message on a pre- 
scribed display means. 
10 [0249] On the same side as that for insertion hole 34 
on the back base rear surface 210, there is pasted (or 
housed) code storage element 200. Clip 201 is arranged 
on the side opposite to that for the code storage element 
200 on the back base rear surface 210. 
15 [0250] In the present embodiment, the code storage 
element 200 is an element which makes it possible to 
read a code written in the code storage element 200 by 
using a radio technology such as an electromagnetic 
wave or a microwave. When the element which makes 
20 it possible to read a code by using radio technology such 
as an electromagnetic wave or a microwave is used, it 
is possible to read accurately the code recorded on the 
code storage element 200 even when the code storage 
element 200 is deviated in terms of positional relation- 
's ship from a reading apparatus for the code storage ele- 
ment 200, which is convenient. As an element of this 
kind, non-contact ID label (S label), for example, can be 
used. On the code storage element 200 ; there are re- 
corded an identification number (ID number) of stimula- 
te ble phosphor sheet 28 and a date of manufacturing 
thereof: a version number of a, stimulable phosphor 
sheet and a number indicating a size of a cassette, as 
a code. 

[0251] The code storage element 200 may also be a 

35 sheet on which a pattern that can be read optically is 
printed. For example, a bar code label is known well. 
[0252] It is preferable that the code storage element 
200 is arranged on the center line in the lateral direction 
for conveyance of cassette 1 as shown in Fig. 5 (A), or 

40 arranged on the parallel line that is away from the center 
line in the lateral direction for conveyance of cassette 1 
by fixed distance X as shown in Fig. 5 (B). A value of X 
is always constant, independently of a cassette size. 
[0253] When reading a code written in the code stor- 

45 age element 200 by using a radio technology such as 
an electromagnetic wave or a microwave, the code stor- 
age element 200 may also be arranged inside the back 
base 20, without being arranged on the back base rear 
surface 210. Since reading and writing are conducted 

so through a radio technology, the code storage element 
200 does not need to be present on the back base rear 
surface 21 0. In this case, if there is pasted on the back 
base rear surface 210 a label on which an identification 
number (ID number) of stimulable phosphor sheet 28 is 

55 printed, it is intelligible because it can be recognized vis- 
ually. 

[0254] • Further, it is more convenient if a bar code 
reading method and a method to read through a radio 



45 



EP 1 209 517 A2 



46 



technology are used jointly. In this case, it is important 
that contents of a bar code label are corresponded to 
contents recorded on the element that is read by a radio 
technology. 

[0255] Fig. 6 is a diagram showing an embodiment of 
a radiation image reading apparatus of the invention. 
[0256] On apparatus main body 2, there are provided 
cassette insertion inlet 3 and cassette ejection outlet 4. 
The apparatus main body 2 is composed of two units 
including conveyance reading section 2a and cassette 
insertion ejecting section 2b, and the cassette insertion 
ejecting section 2b is of the structure wherein it can be 
removed simply from the conveyance reading section 
2a. Further, vibration control rubber 73 is arranged be- 
tween the conveyance reading section 2a and the cas- 
sette insertion ejecting section 2b to form a vibration 
control structure wherein a vibration caused by cassette 
insertion/ejection is hardly transferred to the convey- 
ance reading section 2a. 

[0257] Further, vertical scanning means 50 in the cas- 
sette insertion ejecting section 2b and conveyance 
means 40 are provided on the same base plate 71 . Vi- 
bration control rubber 72 is arranged between the base 
plate 71 and bottom plate 70 to realize a vibration control 
structure wherein a vibration of the cassette insertion 
ejecting section 2b is not transferred to the vertical scan- 
ning means 50. 

[0258] Further, vibration control rubber 74 is arranged 
between the top end of the vertical scanning means 50 
and an unillustrated apparatus frame to reinforce the vi- 
bration control structure for the vertical scanning means 
50. 

[0259] The vibration control structure mentioned 
above makes it possible to prevent that a noise is 
caused by vibration in image information obtained 
through reading, even when a cassette is inserted in in- 
sertion inlet 3, or a cassette is taken out of ejection outlet 
4, and apparatus main body 2 is vibrated, while image 
information is read from stimulable phosphor sheet 28 
by the conveyance reading section 2a. 
[0260] Since the vertical scanning means 50 and the 
conveyance means 40 are provided on the same base 
plate 71, a transfer position is not deviated when back 
base 20 is transferred from the conveyance means 40 
a to the vertical scanning means 50, as stated later. Due 
to this, separating operations and re-assembiing oper- 
ations for front cover 10 and back base 20 can be con- 
ducted stably and accurately. 

[0261 ] Next, operations of the radiation image reading 
apparatus of the invention will be explained as follows, 
referring to Fig. 6 - 9. 

[0262] As shown in Fig. 6, the cassette 1 which has 
been subjected to radiographing for radiation image is 
inserted in insertion inlet 3 in the direction of arrow A1 . 
In this case, the cassette is inserted so that insertion 
hole 14 may be positioned at the bottom side and front 
surface plate 13 of front cover 10 may face downward. 
Namely, the cassette is inserted so that the surface to 



be read on stimulable phosphor sheet 28 may face 
downward obliquely. After the cassette 1 is inserted into 
the insertion inlet 3 f presence of the cassette 1 is rec- 
ognized by a cassette detection sensor (not shown), and 
5 the cassette is moved laterally to the center of the inser- 
tion inlet 3 by width-adjusting means 47 arranged on the 
insertion inlet 3. 

[0263] After the cassette is moved to the center of the 
insertion inlet 3, code storage element 200 attached on 

*o the back base rear surface 21 0 (or housed in back base 
20) and code reading means 45 agree in terms of posi- 
tion, and thereby, a code recorded on the code storage 
element 200 is read by the code reading means 45. 
[0264] When the code reading means 45 cannot read 

'5 a code, or when a code which cannot be identified is 
read, a cause therefor is judged to be either one of the 
following, 

1) the cassette 1 was inserted upside down, 
20 2) the cassette 1 was inserted inside out, 

3) a wrong cassette or an accidental object was in- 
serted, 

4) a code recorded on code storage element 200 
was broken, 

25 5) code storage element 200 is not pasted (or, it is 
not positioned correctly) 

and an error message is displayed on display 
means 80 (for example, a liquid crystal display) and a 

30 warning sound is generated. The cassette 1 is not taken 
in the apparatus main body 2 in this case. 
[0265] When a code is read correctly by the code 
reading means 45, a cassette size is detected from the 
code obtained through reading, and a width of the con- 

35 veyance means 40 is adjusted to the cassette size to 
start adjustment. Namely, width-adjusting means 401a 
and 401b start moving in the direction of arrow M to 
match the size of cassette 1 . 

[0266] Then, insertion roller 42 is operated and the 
40 cassette 1 is taken in the inside of apparatus main body 
2 in the direction of arrow A2 along dotted lines a. The 
conveyance means 40 is already on standby at the po- 
sition shown with dotted lines when insertion roller 42 is 
operated, and it accepts the cassette 1 that is conveyed 
^5 from insertion inlet 3 by insertion roller 42. When cas- 
sette grips 402a and 402b on elevator stand 402 (that 
moves along the conveyance means 40) catch the bot- 
tom end of the cassette 1 , the elevator stand 402 con- 
veys the cassette 1 in the direction of arrow A2 along 
so the conveyance means 40, and it is controlled so that 
the cassette 1 may be stopped when its upper end 
comes to the position shown with arrow Z in Figs. 7 and 
8. 

[0267] Fig. 8 is a diagram showing how cassettes 
55 each being different in size are positioned on the con- 
veyance mechanism 40. A cassette in a size of 345 x 
430 mm is represented by 1A, a cassette in a size of 
385 x 390 mm is represented by 1 B, a cassette in a size 
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of 279 x 354 mm is represented by 1 C, a cassette in a 
size of 251 x 302 mm is represented by 1 D, a cassette 
in a size of 200 x 251 mm is represented by 1 E, a cas- 
sette in a size of 24 x 30 cm is represented by 1 Fa, a 
cassette for mammography in a size of 24 x 30 cm is 
represented by 1 Fb, a cassette in a size of 1 8 x 24 cm 
is represented by 1 Ga, a cassette for mammography in 
a size of 18 x 24 cm is represented by 1Gb, and a cas- 
sette for dental surgery in a size of 1 5 x 30 cm is repre- 
sented by 1H. The elevator stand 402 is controlled in 
terms of position so that the upper end comes to the 
position shown with arrow Z for all cassettes, independ- 
ently of their sizes. Let it be assumed that the method 
to control so that the upper end of the cassette 1 may 
stop constantly at the same position on the conveyance 
means 40 as stated above is called the control of upper 
side reference. 

[0268] The control of upper side reference has the fol- 
lowing two advantageous points. 

1 ) The time required for vertical scanning means 50 
to convey the back base 20 to reading position B 
can be minimized, independently of a cassette size, 
and throughput of the apparatus can be improved 
accordingly. 

2) Since the top end of the back base 20 can be 
protruded from the vertical scanning moving plate 
53 by the same distance, independently of a cas- 
sette size (see Figs. 7 and 8), an upper end and a 
side end of the back base 20 can be detected. This 
makes it possible to determine a reading area of 
stimulable phosphor sheet 28 accurately. It is fur- 
ther possible to realize a mechanism that is rough 
and inexpensive, by lowering accuracy of convey- 
ance for cassette 1 by conveyance means 40 and 
by lowering accuracy for transferring the back base 
20 from the conveyance means 40 to the vertical 
scanning means 50. 



[0269] It is naturally possible to employ the method of 
the control of lower side reference, namely the method 
to control the position of cassette elevator stand 402 so 
that the bottom end of cassette 1 may always be 
stopped at the same position of conveyance means 40. 
In this case, however, it is impossible to obtain the afore- 
said two advantageous points. 

[0270] Dotted line V in Fig. 8 is a center line of vertical 
scanning movement plate 53. Width-adjusting means 
401 a and 401 b are controlled so that centers of all cas- 
settes may agree positionally with the center line of ver- 
tical scanning movement plate 53. This is called a con- 
trol of center reference. 

[0271] As a general rule, when conveying a film or 
conveying a stimulable phosphor sheet, there is em- 
ployed a control of one side reference wherein each of 
the film and the stimulable phosphor sheet is positioned 
to its one side when it is conveyed. In the present em- 
bodiment, conveyance means 40 and vertical scanning 



means 50 are required to handle various sizes of cas- 
sette 1 and back base 20. Therefore, if the control of 
one side reference is employed, a position of the center 
of gravity in the horizontal direction for each of cassette 
5 1 and back base 20 does not agree with a center of each 
of the vertical scanning movement plate 53 and elevator 
stand 402, and a balance for vertical scanning and con- 
veyance is lost. In addition, each of cassette 1 and back 
base 20 is an object which is considerably heavy corn- 
to pared with a film and a stimulable phosphor sheet, and 
therefore, poor balance of the control of one side refer- 
ence is undesirable from the viewpoints of reliability and 
stability. In the present embodiment, therefore, the con- 
trol of center reference is preferable. 
15 [0272] When transferring back base 20 between con- 
veyance mechanism 40 and vertical scanning mecha- 
nism 50, cassette grips 402a and 402b interfere with 
vertical scanning movement plate 53 (or magnet 54). As 
a measure to avoid this, there are provided interference 
20 avoiding openings 540a and 540b on the vertical scan- 
ning movement plate 53. In the case of the control of 
one side reference, a position of the interference avoid- 
ing opening cannot be specified and more complicated 
mechanism is needed, which also makes the control of 
25 center reference to be preferable in the present embod- 
iment. 

[0273] Though the control of center reference is em- 
ployed in the present embodiment, substances of the 
invention are not lost if there is employed a control of 
30 one side reference wherein the aforesaid problems are 

avoided. - 
[0274] When cassette 1 is stopped in accordance with 
the control of upper side reference, a tip of each of grips 
403a and 403b is inserted in a recess of each of recess 
35 for grips 1 6a and 1 6b existing on front cover side face 
1 1 0 to create the state in which the front cover 1 0 is fixed 
on conveyance means 40. 

[0275] The conveyance means 40 has rotating shaft 
404 and can conduct rotational displacement freely in 
40 a range (range of angle 6) of at least from dotted line "a" 
to dotted line "c". After the cassette 1 is taken into ap- 
paratus main body 2 by conveyance mechanism 40, the 
conveyance mechanism 40 rotates on the rotating shaft 
404 in the direction of arrow A3 from dotted line "a" to 
45 dotted line "c". After the conveyance mechanism 40 ro- 
tates to dotted line "c", back base reverse side 210 of 
the cassette 1 having a ferromagnetic body is attracted 
to magnet 54 by magnetic force. 
[0276] Fig. 7 shows that the back base reverse side 
50 210 of the cassette 1 is attracted to magnet 54 by mag- 
netic force. In the present embodiment, a cassette in 
203 x 254 mm size is assumed in the diagram. Width- 
adjusting means 401a and 401b arrange the cassette 
in 203 x 254 mm size to the center reference. Width- 
55 adjusting means 401a and 401b, cassette grips 402a 
and 402b, lock pin 402c and elevator stand 402 are de- 
signed so that they may not be protruded from back 
base reverse side 21 0 of the cassette 1 toward the ver- 
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tical scanning movement plate 53 side for preventing 
their interference with the vertical scanning movement 
plate 53. Further, for preventing interference of cassette 
grips 402a and 402b with the vertical scanning move- 
ment plate 5 (or magnet 54), there are provided inter- 
ference avoiding openings 540a and 540b on the verti- 
cal scanning movement plate 53. 
[0277] On elevator stand 402, there is arranged lock 
pin 402c which turns on and turns off the locking mech- 
anism of the cassette 1 , and an up-and-down movement 
of the lock pin 402c can turns on and turns off the locking 
mechanism of the cassette 1 . With regard to an upper 
end of the cassette 1 (upper side reference position Z), 
for the purpose of detecting an upper end or a side end 
of the cassette 1 in the course of vertical scanning, the 
upper end of the cassette lit is structured to be protruded 
upward from the vertical scanning movement plate 53 
of the vertical scanning means 50. 
[0278] The vertical scanning means 50 is composed 
of vertical scanning rail 51, vertical scanning movable 
sections 52a and 52b, the vertical scanning movement 
plate 53 and magnet 54. The vertical scanning move- 
ment plate 53 is fixed on the vertical scanning movable 
sections 52a and 52b, and an unillustrated driving por- 
tion makes the vertical scanning movement plate 53 to 
be moved up and down along vertical scanning rail 51. 
As a vertical scanning rail 51 , a linear guide and a linear 
bearing guide both having high conveying capability can 
be used. 

[0279] In the present embodiment, magnet 54 is a 
rubber magnet (permanent magnet) having a pre- 
scribed area. With regard to the rubber magnet, a sheet 
having thereon interference avoiding openings 540a 
and 540b as shown in Fig. 7 may be pasted on the entire 
surface of the vertical scanning movement plate 53, or, 
the rubber magnet may be pasted on vertical scanning 
movable portions 52 after being divided into a pre- 
scribed number of sheets. Further, the rubber magnet 
can take an optional shape. In addition, a permanent 
magnet or an electromagnet other than the rubber mag- 
net can also be used. 

[0280] The surface of magnet 54 to which the back 
base reverse side 21 0 is attracted has high flatness, and 
when the back base reverse side 21 0 is attracted to the 
magnet 54, the surface of a ferromagnetic body of the 
back base reverse side 21 0 follows the plane of the 
magnet 54, thus, the surface of stimulable phosphor 
sheet 28 to be read is considered to be a perfect plane 
as far as possible. Therefore, even when the back base 
20 is deformed or warped, back base reverse side 210 
is corrected in terms of deformation and warp when at- 
tracted to the magnet 54, thus, the surface of stimulable 
phosphor sheet 28 to be read can secure the flatness. 
[0281 ] When the back base 20 is attracted to the mag- 
net 54, lock pin 402c housed in elevator stand 402 rises 
and a tip of the lock pin 402c is inserted into, insertion 
hole 14 of front cover 10 (see Fig. 7). Due to this oper- 
ation, the state of locking cassette 1 which has been in 



the state of lock ON is canceled, and moves to the state 
of lock OFF Namely, back base 20 and front cover 10 
result in the state to be separated from each other. After 
the cassette 1 moves to the state of lock OFF, the pin 
5 402c goes down to be housed in elevator stand 402 
again. 

[0282] When the cassette 1 is unlocked and moves to 
the state of lock OFF, the conveyance mechanism 40 
rotates in the direction of arrow A6 and stops at the 
10 standby position (for example, position shown with dot- 
ted line "b"). Owing to this operation, back base 20 can 
be separated completely from front cover 1 0. 
[0283] Fig. 9 is a diagram wherein the back base 20 
is separated completely from the front cover 10, and the 
'5 conveyance mechanism 40 is stopped at the standby 
position. The size of the cassette 1 is assumed to a 356 
x 432 mm size. By making the front cover 1 0 to be away 
from the back base at a sufficient angle, it is possible to 
prevenl that the back base 20 and the front cover 10 
20 interfere each other when the back base 20 conducts 
vertical scanning operations. A means to conduct a se- 
ries of operations to separate the back base 20 from the 
front cover 10 as stated above is called a separating 
means. 

25 [0284] When the back base 20 is separated complete- 
ly from the front cover 10 by the separating means, an 
unillustrated driving section operates, and the back 
base 20 is conveyed (vertical scanning) in the direction 
of arrow A4 (upward). In the course of vertical scanning 

30 operations, stimulable phosphor sheet 28 is subjected 
to horizontal scanning in the direction perpendicular to 
the vertical scanning direction by laser beam B emitted 
from laser scanning unit 61 . 

[0285] When a laser beam acts on the stimulable 

35 phosphor sheet 28, stimulated light (image information) 
that is in proportional to radiation energy accumulated 
in the stimulable phosphor sheet 28 is emitted, and this 
stimulated light is collected to light-converging tube 63 
through optical guide 62. With regard to light-converging 

^0 tube 63, it is preferable to use one having the structure 
described, for example, in TOKUGANSHO No. 
2000-103904. On the end face of the light-converging 
tube, there is arranged a photoelectric conversion ele- 
ment such as an unillustrated photomultiplier which con- 

4 5 verts the stimulated light thus collected into electric sig- 
nals. The stimulated light converted into an electric sig- 
nal is subjected to a prescribed signal processing as im- 
age data, and then, is outpurted from the apparatus 
main body to image outputting apparatuses (not shown) 

50 such as operation terminals, image storage apparatus- 
es, image display apparatuses and dry imagers, through 
an unillustrated communication cables. A means to read 
image information composed by laser scanning unit 61 , 
optical guide 62, light-converging tube 63 and a photo- 

55 electricconversion element is defined as reading means 
60. The reading means 60 can naturally be attained by 
the structure other than those in the present embodi- 
ment, provided that the reading means is one for reading 
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image information from the stimulate phosphor sheet 
28. 

[0286] It is preferable that the start time for taking in 
image data is determined by detecting the upper end of 
back base 20 with sensor 90. When the back base 20 
is not present, the sensor 90 receives laser beam B and 
keeps outputting signals having a prescribed intensity, 
but when the upper end of the back base 20 moves to 
the position where the upper end blocks the laser beam 
B, the upper end of the back base 20 becomes possible 
to be detected, because signal output intensity of elec- 
tric signals outputted from the sensor 90 is lowered. 
[0287] It is also possible to arrange so that a side end 
of the back base 20 is detected in the mechanism shown 
in Fig. 10. Fig. 10 (A1) is a diagram showing the state 
where the back base 20 has not arrived at the scanning 
position of laser beam B. On the light receiving surface 
of the sensor 90, there is connected rod 91 , and laser 
beam B reaches the sensor 90 through the rod 91 . Laser 
beam arrived at the sensor 90 is converted phtoelectri- 
cally by the sensor 90 and is outputted as an electric 
signal. 

[0288] The rod 91 is a hollow and tubular one having 
an opening section for guiding laser beam B, for exam- 
ple, and a substance that diverges light is coated on at 
least an inner wall section of the tube that is directly act- 
ed by the laser beam B. Rod 91 is a bar-shaped plastic 
member or a glass member, for example, and a sub- 
stance that reflects or diverges light is coated on the out- 
er wall other than the opening that guides the laser beam 
B. 

[0289] Fig. 10 (B1) is a diagram showing signal inten- 
sity of an electric signal outputted from the sensor 90 
under the condition shown in Fig. 10 (A1). The signal 
intensity rises at time TO, then the intensity falls gradu- 
ally with a laps of time, and diminishes at time T2, name- 
ly at the time when laser beam B passes through the 
right end of the rod 91 . 

[0290] Fig. 10 (A2) is a diagram showing the moment 
when the upper end of the back base 20 has arrived at 
the scanning position of laser beam B. The signal inten- 
sity of the electric signal outputted from the sensor 90 
in this case is indicated by Fig. 1 0 (B2). Though the sig- 
nal intensity rises at time TO, it suddenly falls at time T1 , 
namely at the moment when the laser beam M passes 
through the left end of the cassette 1 . Therefore, if the 
time T1 is detected with signal processing or the like, 
the side end (left end in the case of the present example) 
of the cassette 1 can be detected, and thereby, it is pos- 
sible to control HSync of a laser beam and to calculate 
generating timing for image data. 
[0291] As stated above, if the upper end or the side 
end of the back base 20 can be detected, an area to be 
read for the stimulable phosphor sheet 28 can be deter- 
mined accurately. Further, by using a detection means 
for an end portion of the back base 20, it is possible to 
realize a rough and inexpensive mechanism by lowering 
conveyance accuracy for cassette 1 at conveyance 



means 40 and by lowering transferring accuracy for 
back base 20 from conveyance means 40 to vertical 
scanning means 50. 

[0292] It is preferable that the laser intensity for de- 

5 tecting an upper end or a side end of back base 20 is 
lower than that for reading stimulable phosphor sheet 
28. The ground for this lies in that a laser beam is re- 
flected inside the apparatus, and stimulable phosphor 
sheet 28 which has not yet been read is excited by the 

w reflected laser beam. 

[0293] After completion of reading of image informa- 
tion from stimulable phosphor sheet 28, an unillustrated 
driving section starts conveying back base 20 in the di- 
rection of arrow A5 (downward). While the back base 

15 20 is being conveyed in the direction of arrow A5, eras- 
ing light C is emitted from erasing means 64, and it eras- 
es image information remaining in the stimulable phos- 
phor sheet 28. As an erasing lamp used for the erasing 
means 64, a halogen lamp, a highly bright fluorescent 

20 lamp and LED array can be used. 

[0294] Since the present embodiment is structured so 
that image information may be read in the going travel 
(upward conveyance) of vertical scanning means 50, 
and remaining image information may be erased in the 

25 returning travel (downward conveyance) of the vertical 
scanning means, as stated above, the time required for 
reciprocation of the vertical scanning means can be 
used effectively without being wasted. Due to this, 
processing capacity (throughput) of a radiation image 

30 reading apparatus can be improved. 

[0295] Since erasing means 64 is arranged to be po- 
sitioned under the reading means vertically in the 
present embodiment, it is possible to switch the moving 
direction of vertical scanning means 50 to the direction 

35 of the returning travel (downward) immediately after the 
reading means 60 finishes reading image information. 
Due to this, erasing operations can be started without 
loss of time in the course of reciprocation of vertical 
scanning means 50, thus, processing capacity (through- 

40 put) of a radiation image reading apparatus can be fur- 
ther improved. 

[0296] By arranging erasing means 64 to be under the 
reading means 60 vertically, the bottom end of the back 
base 20 does not pass through reading position B on 

45 the reading means 60, which makes it possible to pre- 
vent in advance the accident that the bottom end of the 
back base interferes a light-converging member such 
as optical guide 62 and the back base is prevented from 
descending. Due to this, reliability and stability of an ap- 

50 paratus can be improved. 

[0297] At a point of time when back base 20 comes 
down to the position where it is transferred to magnet 
54, an unillustrated driving section stops the movement 
of the back base 20 by vertical scanning means 50. 

55 [0298] When the back base 20 stops at the position 
where it has been transferred to magnet 54, conveyance 
means 40 which has shunted to the position for standby 
rotates again to the position of dotted line "c", so that 
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the back base 20 and the front cover 10 are combined. 
After the back base 20 and the front cover 10 are re- 
assembled, lock pin 402c housed in elevator stand 402 
ascends and a tip of the lock pin 402c is inserted in in- 
sertion hole 1 4 of the front cover 1 0. This operation locks 
the cassette 1 which has been in the state of lock OFF, 
and the lock pin enters the state of lock ON. Namely, the 
back base 20 and the front cover 10 enter the state 
wherein both of them cannot be separated from each 
other. After the cassette 1 enters the state of lock ON, 
lock pin 402c descends and is housed in the elevator 
stand 402 again. A means to conduct a series of oper- 
ations to move the state of lock for cassette 1 from the 
state of lock OFF to the state of lock ON is generically 
called a re-assembling means. 

[0299] After the re-assembling means finishes re-as- 
sembling back base 20 and front cover 1 0, conveyance 
means 40 rotates again in the direction of arrow A6 to 
the position of dotted line V and stops there. Since the 
action for separating back base 20 (cassette 1) from 
magnet 54 is conducted, being accompanied by rota- 
tional displacement as stated above, it is possible to 
separate the back base 20 (cassette 1 ) from the magnet 
with smaller force, compared with an occasion for sep- 
arating through parallel movement. When conveyance 
means 40 stops at the position of dotted line "b'\ the 
state of fixing the front cover 1 0 by grip claws 403a and 
403b is canceled, and thereby, the cassette 1 enters the 
state wherein it can be conveyed on the conveyance 
means 40. 

[0300] When the state of fixing the front cover 10 is 
canceled, elevator stand 402 conveys the cassette 1 in 
the direction toward ejection outlet 4, along the convey- 
ance means 40, and transfers the cassette 1 to ejection 
roller 43. After receiving the cassette 1 , the ejection roll- 
er 43 conducts ejection operations until the cassette 1 
is ejected completely to ejection outlet 4. After the cas- 
sette 1 is ejected to the ejection outlet 4 completely, the 
conveyance mechanism 40 rotates in the direction of ar- 
row A6 to the position of dotted line n a H , and stops there, 
and then moves to the state wherein it can receive the 
succeeding cassette 1 . 

[0301] In the present embodiment, there is provided 
a stacker section where 2 - 5 sheets of cassette 1 can 
be stacked on ejection outlet 4. If 1a represents the po- 
sition of the cassette 1 immediately after completion of 
ejection to the ejection outlet 4, the cassette 1 ejecled 
to the place of 1a falls in the direction of arrow 8A from 
the upper end of the cassette 1 by its empty weight, and 
it finally moves to the position shown with 1 b. A bottom 
plate section of the ejection outlet 4 is inclined from the 
1 a side to the 1 b side so that the aforesaid actions may 
be conducted only by empty weight of the cassette 1. 
Further, in order to convey the cassette 1 from the 1a 
side to the 1b side surely, it is possible to structure so 
that the total cassette 1 may move surely from the po- 
sition of 1a to the position of 1b, by providing, for exam- 
ple, conveyance mechanism 44 that conveys the lower 



portion of the cassette 1 in the direction of arrow A8. The 
conveyance mechanism 44 can be realized by employ- 
ing a belt conveyance system or a roller conveyance 
system. Further, it is also possible to employ the mech- 
5 anism wherein cassette 1 is pushed out by an unillus- 
trated mechanism from the 1 a side to the 1 b side. Fun- 
damentally, the cassette 1 ejected from the ejection roll- 
er 43 can take any form of positional relationship in the 
stacker section of the ejection outlet 4, provided that the 

10 cassette 1 ejected from the ejection outlet 4 is consid- 
ered not to block the outlet of the ejection roller 43. 
[0302] Further, when first cassette 1 inserted in inser- 
tion inlet 3 Is conveyed to the inside of the apparatus 
main body, the insertion inlet 3 turns into the state 

'5 wherein it can accept the second cassette. When the 
second cassette 1 is inserted in the insertion inlet 3 un- 
der the aforesaid stated, the second cassette 1 enters 
the state of standby at the insertion inlet 3. After the first 
cassette 1 conveyed to the inside of the apparatus main 

20 body is ejected to the ejection outlet 4, the second cas- 
sette 1 which has been in the state of standby at the 
insertion inlet 3 acts to be conveyed to the inside of the 
apparatus main body. Since the second cassette 1 can 
be inserted in the insertion inlet 3 immediately after the 

25 first cassette 1 is conveyed to the inside of the apparatus 
main body as stated above (this waiting time is very 
short), different two cassettes can be accepted almost 
simultaneously. Due to this, it is possible to improve 
working efficiency while keeping the apparatus size to 

30 be small. 

[0303] Since the ejection outlet 4 is structured in a way 
that 2 - 5 ejected cassettes 1 (hereinafter, cassette 1 
ejected from the ejection outlet 4 is properly called eject- 
ed cassette 1 ) can be stacked, a user can insert cassette 

35 1 after radiographing into insertion inlet 3 in succession 
without removing ejected cassettes 1 until the ejection 
outlet 4 is filled with ejected cassettes 1 . Since 1 - 5 cas- 
settes 1 per one inspection and 1 .8 cassettes in average 
are used for radiographing in general, if the ejection out- 

40 let 4 is structured so that 2 - 5 ejected cassettes 1 may 
be stacked, a user is less troubled by removal of ejected, 
cassettes 1 in the course of inspection, and operations 
can be conducted effectively. 

[0304] If the succeeding cassette 1 is ejected from 
^5 ejection outlet 4 when the stacker section of the ejection 
outlet 4 is filled with ejected cassettes 1 , there are cause 
troubles that ejected cassette 1 which has already been 
stacked on the ejection outlet 4 is pushed out by the 
cassette 1 ejected newly and falls, or the cassette 1 is 
so forced to be ejected and breakdown is caused. There- 
fore, an illustrated sensor or mechanism which detects 
whether the stacker section of ejection outlet 4 is filled 
with ejected cassettes 1 or not is provided to detect 
whether the stacker section of the ejection outlet 4 is 
55 fjtied with cassettes 1 or not, and when the stacker sec- 
tion of the ejection outlet 4 is filled with cassettes 1 , it is 
preferable to avoid the troubles by the following means. 
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1) To make it impossible to insert cassette 1 in in- 
sertion inlet 3. 

2) To make it impossible to take in cassette 1 to the 
inside of apparatus main body 2, though cassette 1 
can be inserted in insertion inlet 3. 

3) To make the cassette 1 to stop before reading 
image information, though cassette 1 inserted in in- 
sertion inlet 3 is taken to the inside of apparatus 
main body 2. 

4) To make the cassette 1 to stop before it is ejected 
to the ejection outlet 4, after the cassette 1 inserted 
in insertion inlet 3 is taken to the inside of apparatus 
main body 2 and image information is read. 

[0305] Further, it is preferable to notify a user by the 
following notifying means that the stacker section of the 
ejection outlet 4 is filled with ejected cassettes 1 , simul- 
taneously with taking the aforesaid measures. 

1) To provide LED on apparatus main body 2 to no- 
tify a user by means of a color of LED and of a meth- 
od of lighting a lamp. 

2) To notify a user by displaying a message on a 
monitor of an unillustrated operation terminal con- 
nected to display means 80 and apparatus main 
body 2. 

3) To notify a user by providing a cover (not shown) 
on insertion inlet 3 and thereby, by making it impos- 
sible to insert cassette 1 because of the closed cov- 
er. 

4) To notify a user by generating a sound from ap- 
paratus main body 2 or by putting a melody on the 
air. 

[0306] It is preferable that processing of cassette 1 
which has stayed in apparatus main body 2 or at inser- 
tion inlet 3 is started again automatically when a part or 
the whole of the ejected cassette 1 is removed by a user, 
and thereby the stacker section of the ejection outlet 4 
frees itself from its filled state. 

[0307] Further, there is considered an occasion 
wherein troubles are caused and operations cannot be 
continued in the course of taking cassette 1 in apparatus 
main body 2, or in the course of conveyance operations 
after taking the cassette 1 in the apparatus main body 
2, or in the course of reading, or in the course of ejecting 
the cassette 1 out of the apparatus main body 2. For 
example, troubles are caused on conveyance means 40 
in the course of conveyance operations for cassette 1 
and conveyance operations cannot be continued ac- 
cordingly, or back base 20 or front cover 10 falls while 
the back base 20 is being transferred to vertical scan- 
ning means 50, or the front cover 1 0 cannot be separat- 
ed from the back base 20, or the front cover 10 and the 
back base 20 cannot be re-assembled together. 
[0308] When these troubles are caused, it is prefera- 
ble to notify a user about the troubles caused in the 
same means as that for notifying a user that the stacker 



section of the ejection outlet 4 is filled with ejected cas- 
settes 1 . 

[0309] When an error is caused under the state that 
cassette 1 can be ejected, after the cassette 1 has been 

5 conveyed to the inside of apparatus main body 2 } it is 
preferable to eject the cassette 1 to the ejection outlet 
4 without ejecting it to insertion inlet 3. The reason for 
the foregoing is that a user may be intending to insert 
succeeding cassette 1 in the insertion inlet 3, after the 

10 cassette 1 has been conveyed to the inside of apparatus 
main body 2. 

[031 0] It is also possible to investigate with an unillus- 
trated cassette detection sensor whether the succeed- 
ing cassette 1 has been inserted in the insertion inlet 3 
15 or not, and thereby to eject the cassette 1 to the insertion 
inlet 3 when cassette 1 is not detected in the insertion 
inlet 3. 

[0311] It is also possible to change a place to which 
the cassette 1 is ejected, depending on how processing 

20 is advanced, such as ejecting to insertion inlet 3 when 
an error is caused before image information is read, or 
ejecting to ejection outlet 4 when an error is caused in 
the course of reading image information or after reading 
it. It is further possible to stop operations of the appara- 

25 tus while the cassette 1 stays in the apparatus without 
being ejected. 

[0312] When an error is caused, it is preferable that 
information to specify the cassette 1 on which the error 
was caused, for example., an identification number (ID 
30 number) of stimulable phosphor sheet 28 stored in code 
storage element 200 is displayed together with an error 
message on a notifying means, namely, display means 
80 or on a monitor of an unillustrated operation terminal 
connected to apparatus main body 2 so that a user can 
35 identify the cassette 1 on which the error was caused. 
Further, it is naturally possible to notify only occurrence 
of abnormality by a notifying means such as display 
means 80, a monitor of an unillustrated operation termi- 
nal connected to apparatus main body 2, LED, a sound 
40 or a melody. 

[0313] In particular, when ejecting the cassette 1 on 
which the error was caused to insertion inlet 3 or ejection 
outlet 4, it is preferable that an error message showing 
information for identifying the cassette 1 having the error 
45 generated and contents of the error is notified to a user. 
[0314] When stopping operations of the apparatus 
while making cassette 1 to stay in the apparatus without 
ejecting the cassette 1 in the case of occurrence of er- 
rors, if an illustration showing where the cassette 1 (or, 
50 back base 20 or front cover 1 0) is stopped in the inside 
of the apparatus is diagramed on display means 80 or 
an unillustrated operation terminal, and if an instruction 
message showing how to take out the cassette 1 (or, 
back base 20 or front cover 1 0) stopped inside the ap- 
55 paratus is displayed, the cassette 1 (or, back base 20 
or front cover 10) staying inside the apparatus can be 
taken out in a short period of time. 
[0315] When an error is caused under the condition 
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that cassette 1 cannot be ejected out, operations of the 
apparatus are stopped, and occurrence of the error is 
notified under the condition that the cassette 1 is left in 
the apparatus. 

[031 6] As an error other than those related to cassette 5 
1 and the apparatus mechanism, there are considered 
electric errors, errors concerning software, communica- 
tion errors and optical errors. Even in the case of occur- 
rence of these errors, it is preferable to notify contents 
of the error to a user as an error message. w 
[0317] When the apparatus is stopped owing to con- 
veyance troubles in the case of an apparatus used in 
the medical job site, it is preferable to notify the occur- 
rence of conveyance troubles to the user and to solve 
the conveyance troubles immediately so that the appa- 15 
ratus may be restored to be used again. 
[0318] However, in a conventional radiation image 
reading apparatus employing a stimulable phosphor, 
these operations for restoring from conveyance troubles 
have been limited to those of a service engineer. There- 20 
fore, whenconveyance troubles are caused, a user has 
been required to call a service engineer and to stop ra- 
diographing operations until the service engineer ar- 
rives. 

[031 9] In the case of a copying machine and a printer, 25 
it is normal for them to be provided with a user mainte- 
nance mechanism which makes it possible for a user to 
solve a jam when a sheet for output is jammed. Follow- 
ing points are considered as reasons why the user main- 
tenance mechanism is not realized for a radiation image 30 
reading apparatus employing a stimulable phosphor. 

1) In the case of a copying machine and a printer, 
the assumption that a jammed sheet for output can 

be spoilt (can be outputted again) holds because 35 
the sheet for output is extremely inexpensive, but in 
the case of a radiation image reading apparatus 
employing a stimulable phosphor, the assumption 
that a stimulable phosphor can be spoilt does not 
hold because the stimulable phosphor sheet is ex- 40 
tremely expensive. Due to this restriction, it is diffi- 
cult to realize a mechanism for user maintenance. 

2) In the case of a copying machine and a printer, 
copying and print out can be conducted again, even 
when the jammed sheet for output is spoilt. On the *s 
other hand, image information of a patient is accu- 
mulated on the stimulable phosphor sheet used for 

a radiation image reading apparatus. When the 
stimulable phosphor sheet is spoilt, the patient 
needs to be radiographed again, which is extremely so 
undesirable because the patient is exposed to ex- 
cessive radiation. 

[0320] In the present embodiment, therefore, a user 
maintenance mechanism for a radiation image reading 55 
apparatus with which a user can solve conveyance trou- 
bles easily has been realized in the following way. 
[0321 ] On the apparatus main body 2, there is provid- 



ed opening and closing door 5 representing an opening 
and closing means that opens and closes a part of an 
enclosure of the apparatus main body 2, and a user can 
access the inside of the apparatus main body 2 by mak- 
ing the opening and closing door 5 to be in the state of 
opening. The apparatus main body 2 has thereon an 
opening and closing detection means (not shown) that 
detects whether the opening and closing door 5 is in the 
state of opening or in the state of closing. The opening 
and closing detection means can be realized, for exam- 
ple, by the mechanism of photo-interrupter or interlock. 
There is provided stopping means (not shown) that 
drives and stops all mechanical systems including con- 
veyance means 40 when this opening and closing de- 
tection means detects the state of opening of the open- 
ing andclosing door5, and stops emission of laser beam 
B of laser scanning unit 61 . Therefore, there is no fear 
that a user is exposed to a risk because mechanical op- 
erations are slopped by the slopping means even when 
the opening and closing means results in the state of 
opening in the course of operations of the apparatus. 
Though the stopping means can be controlled by soft- 
ware by receiving signals from the opening and closing 
detection means, it is preferable, from the viewpoint of 
safety, to structure so that power supply to an electric 
base plate that controls driving of mechanical system 
and emission of laser beam B is forcibly cut. 
[0322] Further, conveyance means 40 can be rotated 
to the position of dotted line "d", and thereby, a user can 
access the inner side (vertical scanning means 50 side) 
of the conveyance means 40. Since a driving section 
(not shown) for driving elevator stand 402, width-adjust- 
ing means 401a and 401b, cassette grips 402a and 
402b, grip claws 403a and 403b and lock pin 402c is 
arranged on the opening and closing door 5 side of con- 
veyance means 40, if the conveyance means 40 is ro- 
tated to the position of dotted line "d", cassette 1 staying 
on the conveyance means 40 can be removed without 
being interrupted by this driving section. 
[0323] Further, it is preferable that there is provided a 
means which can change manually the positions and 
state for elevator stand 402, width-adjusting means 
401a and 401b, cassette grips 402a and 402b s grip 
claws 403a and 403b and lock pin 402c. If the means of 
this kind is provided, even when the upper portion of the 
cassette 1 interferes with insertion roller 44, ejection roll- 
er 43 and width-adjusting mechanism 44, and thereby 
the conveyance means 40 is unable to rotate in the di- 
rection of dotted line "d", it is possible to convey the el- 
evato r stand 402 in the direction of arrow A2 (downward) 
manually, and to manually cancel the state of fixing cas- 
sette 1 by grip claws 403a and 403b and by cassette 
grips 402a and 402b, and thereby, a user can take the 
cassette 1 caused troubles out of the apparatus without 
using special jigs under the condition that the power 
supply to the apparatus is cut. 

[0324] Further, even when cassette 1 , front cover 10 
or back base 20 falls to the inside of apparatus main 
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body 2, it is possible to pick up the fallen cassette 1, 
front cover 10 or back base 20 by rotating conveyance 
means 40 in the direction of dotted line "d". 
[0325] Further, even when the apparatus is stopped 
under the state wherein back base 20 is attracted to 
magnet 54, the back base 20 can be separated from the 
magnet 54 by rotating conveyance means 40 in the di- 
rection of dotted line "d". In the case of the present em- 
bodiment, the back base 20 can be separated from the 
magnet 54 without conducting excessive operations, 
because the back base 20 is attracted to vertical scan- 
ning means 50 by only magnetic force. 
[0326] If vertical scanning movement plate 53 of ver- 
tical scanning means 50 is structured to be capable of 
being moved up and down manually, the vertical scan- 
ning movement plate 53 can be moved manually to the 
position where back base 20 can be separated from the 
magnet 54 easily. 

[0327] Further, if the structure is made so that the po- 
sition of cassette insertion ejection section 2b can be 
manually changed in a easy way (for example, the struc- 
ture is made so that the position of the cassette insertion 
ejection section 2b may be slid or rotated upward man- 
ually, or the structure is made so that rotational displace- 
ment may be conducted in the horizontal direction like 
a door, or the structure is made so that taking out may 
be conducted easily), the space to access the inside of 
the apparatus is broadened, resulting in easy mainte- 
nance work. 

[0328] For detecting conveyance abnormalities in the 
course of cassette conveyance, there are provided po- 
sition detecting means (not shown) such as sensors for 
detecting existence and positions of cassettes, at pre- 
scribed positions of width-adjusting means 401a and 
401 b, elevator stand 402, cassette grips 402a and 402b 
all constituting the mechanism relating to cassette con- 
veyance that is conveyance means 40 and of vertical 
scanning movement plate 53 as well as vertical scan- 
ning rail 51 which constitute vertical scanning means 50. 
Further, there is also provided a position detecting 
means (not shown) such as a sensor for detecting a ro- 
tating position around rotating shaft 404 of the convey- 
ance means 40, so that a range of existence of the con- 
veyance means 40 may be specified when the convey- 
ance means 40 rotates in a range from dotted line "a u 
to dotted line M c" (range of angle 6). In addition, since a 
jam detection means (not shown) that monitors output 
of these position detecting means by making them to 
correspond to sequence of cassette conveyance is pro- 
vided, a user can detect occurrence of a jam on a real 
time basis by notifying to a notifying means about infor- 
mation relating to conveyance abnormalities detected 
by the jam detection means. 

[0329] After being notified of conveyance abnormali- 
ties by the notifying means, the user makes the opening 
and closing door 5 to be in the state of opening, and 
thereby, the user can withdraw the stimulable phosphor 
sheet, or a cassette holding the stimulable phosphor 



sheet, or a part of the cassette holding the stimulable 
phosphor sheet each being jammed through the open- 
ing which is formed when the opening and closing door 
5 is made to be in the state of opening. 

5 [0330] After jam clearance is completed and the 
opening and closing door 5 is closed by the user, a de- 
tecting means for opening and closing detects the state 
of closing. After the detecting means for opening and 
closing detects the state of closing again after detecting 

w the state of opening, conveyance means 40 conducts 
initializing operations, and in the course of the initializing 
operations, existence of a jam is investigated by the po- 
sition detecting means and the jam detection means, 
then, when a jam is detected, operations of conveyance 

15 means 40 are stopped, and information showing the oc- 
currence of jam is notified to a user through a notifying 
means. This makes it possible to detect whether the jam 
clearance was completed correctly or not, and when the 
jam is not settled, the apparatus is stopped to urge the 

20 user to clear the jam again. 

[0331] Fig. 11 is a diagram showing another embodi- 
ment of the radiation image reading apparatus of the in- 
vention. 

[0332] Since the embodiment in Fig. 11 has therein 
25 many parts or portions which are common to those in 
the embodiment in Fig. 6, the parts or portions which 
are different from those in the embodiment in Fig. 6 will^ 
be explained mainly. Incidentally, the cassette 1 used 
for the embodiment in Fig. 11 is the same as that used 
30 for the embodiment in Fig. 6. 

[0333] The radiation image reading apparatus shown 
in Fig. 6 has therein insertion inlet.3 and ejection outlet 
4, and cassette 1 was inserted through the insertion inlet 
3 and ejected to the ejection outlet 4. The radiation im- 
35 age reading apparatus shown in Fig. 11 has two inser- 
tion/ejection openings 3a and 3b, and cassette 1 can be 
inserted in any of the two insertion/ejection openings 3a 
and 3b. Further, the cassette 1 inserted through the in- 
sertion/ejection opening 3a is ejected to the insertion/ 
40 ejection opening 3a, and the cassette 1 inserted through 
the insertion/ejection opening 3b is ejected to the inser- 
tion/ejection opening 3b. Operations of conveyance 
means 40 are the same as those of the embodiment in 
Fig. 6, except the point that an ejection angle of cassette 
45 1 j S the same as an Insertion angle of cassette 1 . The 
insertion/ejection opening to which the cassette 1 that 
is jammed in the inside of the apparatus is to be ejected 
is also limited to the insertion/ejection opening to which 
the cassette 1 was inserted, 
so [0334] It is preferable that there is provided a means 
that prohibits insertion of succeeding cassette 1 in the 
insertion/ejection opening 3a after the cassette 1 insert- 
ed in the insertion/ejection opening 3a is conveyed to 
the inside of the apparatus main body, or a means that 
55 notifies the state where the succeeding cassette 1 can- 
not be inserted. As these means, it is possible to use a 
means that is the same as the means that is described 
in the embodiment in Fig. 6 and notifies that a stacker 
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section of the ejection outlet 4 is filled with ejected cas- 
settes. 

[0335] Further, if the priority order is given to each of 
the two insertion/ejection openings 3a and 3b, and when 
cassette 1 is not inserted in the insert ion/ejectionopen- 
ing having the higher priority order, the cassette 1 is 
ejected to the aforesaid insertion/ejection opening hav- 
ing the higher priority order. Thus, the insertion/ejection 
opening that is easy for a user to handle can be opened 
on preferential basis, and work efficiency can be im- 
proved. In this case, it is preferable to establish so that 
the insertion/ejection opening that is farther from the 
standing position of a user has the higher priority order 
for ejecting the cassette 1 . By doing this, the insertion/ 
ejection opening that is closer from the standing position 
of a user can be used on preferential basis, and work 
efficiency can be improved. 

[0336] Insertion/ejection rollers 42a and 42b conduct 
both of insertion operations and ejection operations for 
cassette 1. Width-adjusting mechanisms 47a and 47b 
conduct the same operations as those of the width-ad- 
justing mechanism 47 in Fig. 6. Code reading means 
45a and 45b also conduct the same operations as those 
of the width-adjusting mechanism 47 in Fig. 6. Code 
reading means 45a and 45b also conduct the same op- 
erations as those of the code reading means 45 in Fig. 
6. With an exception of the aforesaid points, other op- 
erations are mostly the same as those of the radiation 
image reading apparatus shown in Fig. 6. 
[0337] An advantage of the radiation image reading 
apparatus shown in Fig. 1 1 is that two cassettes 1 can 
be inserted simultaneously in two insertion/ejection 
openings 3a and 3b. In the case of Fig. 6, when suc- 
ceeding cassette 1 is inserted in insertion/ejection open- 
ings 3 after one cassette 1 is inserted in insertion/ejec- 
tion openings 3, a user has been required to wait until 
the cassette 1 inserted previously is conveyed to the in- 
side of the apparatus. As stated earlier, an average 
number of cassettes used for one inspection is 1 .8, and 
therefore, the radiation image reading apparatus shown 
in Fig. 11 into which two cassettes 1 can be inserted 
simultaneously has a merit in terms of waiting time, com- 
pared with the radiation image reading apparatus shown 
in Fig. 6. 

[0338] However, the radiation image reading appara- 
tus shown in Fig. 6 has a merit In terms of drawing out 
(eliminating) of the cassette 1 that has been read. In the 
radiation image reading apparatus shown in Fig. 11, 
when processed cassettes 1 are ejected to two inser- 
tion/ejection openings 3a and 3b, it is necessary to take 
out processed cassettes 1 ejected to the ejection open- 
ings 3a and 3b, for inserting the following cassette 1 . On 
the other hand, in the radiation image reading apparatus 
shown in Fig. 6, a plurality of cassettes 1 can be stacked 
on ejection opening 4, and it is not necessary to take out 
processed cassettes 1 (ejected cassettes 1 ) as long as 
the stacker section is not filled. 

[0339] Fig. 12 is a diagram showing another embod- 



iment of the radiation image reading apparatus of the 
invention. 

[0340] The embodiment in Fig. 12 is of the structure 
wherein insertion/ejection opening 3b is left and inser- 

5 tion/ejection opening 3a is eliminated, among two inser- 
tion/ejection openings 3a and 3b in the embodiment 2 
shown in Fig. 1 1 . Namely, the embodiment is a radiation 
image reading apparatus having only one insertion/ 
ejection opening 3b. Operations thereof are omitted 

10 here, because only difference is that insertion/ejection 
opening 3a is just eliminated from the embodiment in 
Fig. 11. Even in the case of the present embodiment, 
the same measure as that described above can natu- 
rally be applied to conveyance abnormalities for a cas- 

15 sette. 

[0341] An advantage of the radiation image reading 
apparatus shown in Fig. 12 is that a floor space is ex- 
tremely small. In ICU and an operating room, in partic- 
ular, high processing capability is not required, but a 
20 small-sized apparatus is required. Therefore, an appa- 
ratus requiring a small floor space as shown in Fig. 10 
is exceedingly effective. In particular, a feature that a 
depth of the apparatus is small is a great merit in a med- 
ical site. 

25 [0342] Fig. 13 is a diagram showing another embod- 
iment of the cassette. However, the cassette shown in 
Fig. 13 cannot be used in the radiation image reading 
apparatus shown in each of Figs. 6, 11 and 12. Figs. 14 
and 15 show the radiation image reading apparatus in 

30 which the cassette shown in Fig. 13 can be used. Even 
in the case of the cassette of this type, the side on the 
cassette that holds a stimulable phosphor sheet can be 
called a back base and the other side can be called a 
front cover. 

35 [0343] Fig. 13 (A) is a front view of cassette 1 K, Fig. 
13 (B) is a side view of cassette 1K, and Fig. 13 (C) is 
a sectional view of cassette 1K. Cassette 1K is com- 
posed of frame 1 1 K, cap 1 2 that rotates to open or close, 
front surface plate 13K, back base 20K and plate 29 

40 which can be taken out or inserted in the cassette 1 K. 
On the section of the frame 11K, there is formed re- 
cessed portion 1 4 that is for supporting both ends of sup- 
porting plate 27K inside the cassette 1 K. 
[0344] On the side view in Fig. 1 3 (B), the side shown 

45 with arrow L1 is a front side, and the side shown with 
arrow L2 is a back side. Cap 12K can be opened when 
it is rotated in the direction of arrow N2. 
[0345] Plate 29 is composed of stimulable phosphor 
sheet 28, lead foil 25K and supporting plate 27K, and 

50 stimulable phosphor sheet 28, lead foil 25K and sup- 
porting plate 27K are stuck each other to be united sol- 
idly. The plate 29 can be inserted in or pulled out of cas- 
sette 1 K in the direction of arrow N1, by opening the cap 
12K. 

55 [0346] It is preferable that frame 11 K is made of ma- 
terials which can stand the great load in the case of full 
load radiographing such as, for example, aluminum or 
hard plastic, and it is preferable that front surface plate 
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13K is formed by a member having a relatively small 
radiation absorption such as, for example, aluminum or 
carbon-fiber-reinforced plastic. 

[0347] Supporting plate 27K may be formed with fer- 
romagnetic plastic so that it can be attracted by mag- 
netic force to magnet 54 in Fig. 14, or the supporting 
plate 27K may be formed with magnesium alloy or ordi- 
nary plastic, and a ferromagnetic sheet (not shown) 
such as iron foil may be stuck on the reverse side thereof 
(the surface where stimulable phosphor sheet is not 
pasted). 

[0348] It is also possible to employ the method to coat 
ferromagnetic substances on the reverse side of the 
supporting plate 27. 

[0349] The supporting plate 27K is designed so that 
it can follow a plane surface formed by magnet 54, when 
the supporting plate 27K is attracted to the magnet 54. 
Namely, the supporting plate 27K has stiffness at a cer- 
tain level and flexibility which makes the supporting 
plate 27K to follow the plane surface formed by the mag- 
net 54. By making the supporting plate 27K to have flex- 
ibility to a certain extent as stated above, deformation 
and warp of the supporting plate 27K can be corrected 
when the supporting plate 27K follows the plane surface 
on the magnet 54 side, even when the supporting plate 
27K is deformed or warped by aged deterioration or by 
how the supporting plate 27K was used. It is therefore 
possible to keep the surface of stimulable phosphor 
sheet 28 to be a plane surface constantly in the course 
of reading image information. 

[0350] Radiographing is carried out under the circum- 
stances that the plate 29 is housed in the cassette 1K 
and cap 12K is closed. Even in the case of the present 
embodiment, the same measure as that described 
above for the conveyance abnormalities of a cassette 
can naturally be applied. 

[0351] Fig. 14 is a diagram showing another embod- 
iment of the radiation image reading apparatus of the 
invention. 

[0352] A difference between the embodiment in Fig. 
14 and those shown in Figs. 6 and 11 will be mainly ex- 
plained. Incidentally, the cassette used in the embodi- 
ment in Fig. 14 is cassette 1 K shown in Fig. 13. 
[0353] There are provided two insertion openings 3c 
and 3d on the radiation image reading apparatus shown 
in Fig. 14. Explanation will be given to the occasion 
where cassette 1K is first loaded in the insertion open- 
ings 3c in the direction of arrow A1 . The cassette K1 is 
loaded in the insertion openings 3c under the circum- 
stances that the surface of the stimulable phosphor fac- 
es downward obliquely. After the cassette 1 K is loaded 
in the insertion openings 3c, cap opening/closing mech- 
anism 48a opens the cap 1 2K while holding the cassette 
1K on the insertion opening 3c. After the cap 12K is 
opened, plate 29 is drawn out of the cassette 1 K by plate 
drawing/inserting mechanism 49a. 
[0354] Though an object to be conveyed by convey- 
ance mechanism 402 was cassette 1 in the embodiment 



in each of Figs, 6 and 11 , the plate 29 is an object to be 
conveyed by the plate 29 in the present embodiment. 
Grip claws 403a and 403b fix the plate 29 on convey- 
ance means 40 in place of cassette 1 . Attention has bee 
5 paid so that a mechanism may not touch the surface of 
the stimulable phosphor sheet 28 on the plate 29 when 
conveyance means 40 and other mechanisms handle 
the plate 29. 

[0355] By means of rotational displacement in the di- 

10 rection of arrow A3, the conveyance means 40 conveys 
the plate 29 to the position where the plate 29 is trans- 
ferred to vertical scanning means 50, in the same way 
as explained in Fig. 6. Since an object to be handled by 
the conveyance means 40 is not cassette 1 but is plate 

15 29 in the present embodiment, a separating means and 
a re-assembling means explained in Fig. 6 do not exist. 
[0356] Since the reverse side of plate 29 is a ferro- 
magnetic body, the plate 29 is attracted to magnet 54 
by magnetic force. When the plate 29 is attracted to 

20 magnet 54 by magnetic force, grip claws 403a and 403b 
cancel fixing of the plate 29. Then, the conveyance 
means 40 conduct rotational displacement in the direc- 
tion of arrow A6 and stops at the position for standby 
(for example, position of dotted line "b"). 

25 [0357] Reading operations and erasing operations 
are not explained here because they are the same as 
those explained in Fig. 6. After completion of erasing 
operations, conveyance means 40 rotates in the direc- 
tion of arrow A3 from the position for standby to accept 

30 plate 29 (returns to the position of dotted line "c"). After 
grip claws 403a and 403b fix the plate 29 on the con- 
veyance means 40, the conveyance means 40 rotates 
again in the direction of A6, and stops at the position of 
dotted line "a". 

35 [0358] Next, elevator stand 402 conveys the plate 29 
in the direction of A7, and transfers the plate 29 to plate 
drawing/inserting mechanism 49a. After the plate draw- 
ing/inserting mechanism 49a houses the plate 29 in cas- 
sette 1K, cap opening/closing mechanism 48a closes 

40 cap 1 2K, thus, a series of operations end. 

[0359] Though there has been explained about an oc- 
casion where cassette 1K is loaded in the insertion 
opening 3c, the same operations are conducted even 
when the cassette 1 K is loaded in the insertion opening 

45 3d. 

[0360] The radiation image reading apparatus of the 
present embodiment has a merit which is the same as 
that of the radiation image reading apparatus explained 
in the embodiment in Fig. 11 . 
so [0361] Even in the case of the present embodiment, 
the same measure as that described above for the con- 
veyance abnormalities of a plate can naturally be ap- 
plied. 

[0362] Fig. 15 is a diagram showing another embod- 
55 iment of the radiation image reading apparatus in the 
invention. 

[0363] The embodiment in Fig. 15 is of the structure 
wherein insertion opening 3d is left and insertion open- 
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ing 3c is eiiminated, among two insertion openings 3c 
and 3d in the embodiment shown in Fig. 14. Namely, the 
embodiment is a radiation image reading apparatus 
having only one insertion opening 3d. Operations there- 
of are omitted here, because only difference is that in- 5 
sertion opening 3c is just eliminated from the embodi- 
ment in Fig. 14. 

[0364] The radiation image reading apparatus of the 
present embodiment has a merit which is the same as 
that of the radiation image reading apparatus explained 10 
in the embodiment in Fig. 12. 

[0365] Even in the case of the present embodiment, 
the same measure as that described above for the con- 
veyance abnormalities of a cassette can be applied. 
[0366] Conveyance means 40 in each of embodi- 15 
ments shown in Figs. 6, 11, 12, 14 and 15 has at least 
two types of conveyance means including a linear con- 
veyance means employing elevator stand 402 (means 
for conveying objects to be conveyed such as cassette 
1 and plate 29 along conveyance means 40 vertically 20 
and linearly), and a rotary conveyance means that con- 
ducts rotational displacement around rotating shaft 404 
for objects to be conveyed such as cassette 1 and plate 
29. 

[0367] Though each of Figs. 6, 11, 12, 14 and 15 25 
shows an example wherein a linear conveyance means 
and a rotary conveyance means are realized as convey- 
ance means 40, it is also possible, for example, to real- 
ize each of the two conveyance means including the lin- 
ear conveyance means and the rotary conveyance 30 
means as a separate mechanism. For example, it is pos- 
sible to structure so that the rotary conveyance means 
rotates separately from the rotary conveyance means. 
[0368] Further, the rotational displacement means 
can be structured so that a part of conveyance means 35 
40 rotates. 

[0369] Furthermore, the rotary conveyance means 
may be structured to be divided into plural rotary con- 
veyance means. 

[0370J In the same manner as in the foregoing, the 40 
linear conveyance means may be structured to be di- 
vided into plural linear conveyance means. 
[0371] Though each embodiment in Figs. 6, 11 and 
1 2 is structured so that front cover 1 0 is separated from 
back base 20 after back base reverse surface 21 0 of the 
back base 20 is attracted to magnet 54, it is also possible 
to structure so that the back base reverse surface 210 
of the back base 20 is attracted to magnet 54 after the 
front cover 10 is separated from the back base 20., 
[0372] Though each embodiment in Figs. 6, 11 and so 
1 2 is structured so that front cover 1 0 is separated from 
back base 20 after cassette 1 is subjected to rotational 
displacement, it is also possible to structure so that the 
back base 20 only is subjected to rotational displace- 
ment after the front cover 10 is separated from the back 55 
base 20. 

[0373] Though each embodiment in Figs. 6, 11, 12, 
14 and 15 is structured so that back base 20 and plate 



29 are transferred to vertical scanning means 50 
through the rotational displacement of conveyance 
means 40 ; it is also possible to structure so that back 
base 20 and plate 29 are transferred to vertical scanning 
means 50 through the rotational displacement of a part 
or the whole of the vertical scanning means 50. 
[0374] In the example explained above, two plates in- 
cluding a front cover and a back base are in the state of 
engagement each other wherein they are separated 
from each other or re-assembled together. In addition to 
this, however, there may be realized a cassette wherein 
a front cover and a back base are always in the state of 
engagement, and reading of a stimulable phosphor on 
the back base side is made possible through "opening", 
and after reading, the front cover and the back base are 
closed to regain the state in which the stimulable phos- 
phor is housed. The radiation image reading apparatus 
employing the aforesaid cassette can also be realized, 
[0375] Though conveyance means 40 and vertical 
scanning function 50 are provided on the same base 
plate 71 and the base plate 71 is fixed on bottom plate 
70 through vibration control rubber 72 in each embodi- 
ment in Figs. 6, 11, 12 : 14 and 15, it is also possible to 
provide the conveyance means 40 and vertical scanning 
function 50 on different base plates and to fix each of 
the base plates on the bottom plate 70 through vibration 
control rubber 72, or it is possible to provide the convey^ 
ance means 40 directly on the bottom plate 70 without 
controlling vibration. By doing this, it is possible to pre- 
vent that vibration caused by operations of conveyance 
means 40 is transferred to vertical scanning means 50. 
[0376] In each embodiment in Figs. 6, 11 , 12, 14 and 
15, it is also possible to structure so that back base 20 
and plate 29 are attracted to vertical scanning move- 
ment plate 53 equipped with an absorption means such 
as vacuum or the like. In this case, back base reverse 
surface 210 and the reverse side of the plate 29 do not 
need to be a ferromagnetic body, and magnet 54 on the 
vertical scanning movement plate 53 is not needed. 
[0377] In the embodiment in Fig. 6, it is possible either 
to structure so that only one of insertion inlet 3 and ejec- 
tion outlet 4 of cassette insertion ejection section 2b can 
be removed from conveyance reading section 2a or to 
structure so that the position can be changed manually. 
Further, it is also possible either to structure so that in- 
sertion inlet 3 and ejection outlet 4 of cassette insertion 
ejection section 2b can be removed separately, or to 
structure so that the position can be changed manually. 
[0378] in the embodiment in Fig. 11, it is possible ei- 
ther to structure so that either one of two insertion/ejec- 
tion openings 3a and 3b of cassette insertion ejection 
section 2b only can be removed from conveyance read- 
ing section 2a or to structure so that the position can be 
changed manually. Further, it is also possible either to 
structure so that two insertion/ejection openings 3a and 
3b of cassette insertion ejection section 2b can be re- 
moved separately, or to structure so that the position can 
be separately changed manually. 



67 



EP 1 209 517 A2 



68 



[0379] In the embodiment in Fig. 1 1 , it is naturally pos- 
sible to make the number of cassette insertion/ejection 
openings, for example } to be 3 or 4, although the number 
of 2 tor cassette insertion/ejection openings is prefera- 
ble because of a high cost/performance. 
[0380] In the embodiment in Fig. 1 4, it is possible ei- 
ther to structure so that either one of two insertion open- 
ings 3c and 3d of cassette insertion ejection section 2b 
only can be removed easily from conveyance reading 
section 2a or to structure so that the position can be 
changed manually. Further, it is also possible either to 
structure so that two insertion openings 3c and 3d of 
cassette insertion ejection section 2b can be removed 
separately or to structure so that the position can be sep- 
arately changed manually. 

[0381] Even in the case of a contact conveyance 
method for conveying a stimulable phosphor sheet with 
a roller, it is naturally possible to apply the same meas- 
ure as that described above lo conveyance abnormali- 
ties. 

[0382] Though an example to cope with conveyance 
abnormalities by conducting rotational displacement for 
conveyance means 40 in the aforesaid example, it is 
naturally possible to cope with them in the same way by 
moving the conveyance means horizontally toward the 
front of the apparatus. It is also possible to cope with 
them in the same way by using horizontal movement 
and rotational displacement for the conveyance means. 
When moving the conveyance means 40 toward the 
front of the apparatus through rotational displacement 
or horizontal movement, if at least a part of the convey- 
ance means 40 is structured to be protruded from open- 
ing and closing door 5 to the outside of the apparatus, 
it is possible to secure the working space for jam clear- 
ance sufficiently, and to carry out jam clearance safely 
without damaging the surface of a stimulable phosphor 
sheet. 

[0383] In the invention, as stated above, even when 
conveyance abnormalities are caused in the course of 
conveying a stimulable phosphor sheet, or a cassette 
holding therein a stimulable phosphor sheet, or a part 
of the cassette holding therein a stimulable phosphor 
sheet in the radiation image reading apparatus that 
reads radiation image information from a stimulable 
phosphor sheet, a user can cope with the conveyance 
abnormalities immediately. Therefore, it is possible to 
carry out radiographing jobs continuously without stop- 
ping the radiographing jobs for a long time. It is further 
possible to restore the apparatus safely without damag- 
ing the surface of a stimulable phosphor sheet. 



Claims 

1. A cassette for accommodating a stimulable phos- 
phor sheet, comprising: 



10 



2. 



15 



20 



4. 



25 



5. 



30 



35 



6. 



40 



45 



50 



55 



a back base having an inner surface on which 
the stimulable phosphor sheet is attached, 
wherein the front cover is placed so as to cover 
the inner surface of the back base and is sep- 
arably re-assembled with the back base so as 
to form the cassette; 

wherein the back base is attracted to a rigid 
plane in such a way that the back base surface is 
brought in contact with the rigid plane. 

The cassette of claim 1 , wherein at least a part of 
the reverse side of the back base is a ferromagnetic 
body and the attraction of the back base onto the 
rigid plane is conducted by a magnetic force. 

The cassette of claim 1 , wherein the attraction of 
the back base onto the rigid plane is conducted by 
a suction force. 

The cassette of claim 1, wherein when the back 
base is attracted to a rigid plane in such a way that 
the back base surface is brought in contact with the 
rigid plane, the back base has a flexibility to follow 
the flatness of the rigid plane. 

The cassette of claim 1 , wherein one of the stimu- 
lable phosphor sheet and the plate on which the 
stimulable phosphor sheet is attached, is adhered 
on the inner surface of the back base by a two-sided 
adhesive tape or adhesives so as to be changeable. 

The cassette of claim 1 , wherein one of the stimu- 
lable phosphor sheet and the sheet on which the 
stimulable phosphor sheet is adhered, is attached 
on the inner surface of the back base with a mag- 
netic force. 

The cassette of claim 1 , further comprising a locking 
mechanism that is capable of maintaining a 
lock-ON condition and a lock-OFF condition alter- 
nately. 

The cassette of claim 7, wherein the locking mech- 
anism is comprised of a plurality of locking claws, 
wherein the lock-ON condition is realized when tips 
of the plurality of locking claws are protruded from 
the side surface of the back base main body, and 
the lock-OFF condition is realized when the tips of 
the plurality of locking claws are not protruded from 
the side surface of the back base main body. 

The cassette of claim 7, wherein the locking mech- 
anism is comprised of a plurality of locking claws 
which move to slide on the back base while keeping 
tips of the claws extruding from the side surface of 
the back base main body. 



a front cover; and 
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10. The cassette of claim 9, wherein the rocking claws 
are provided on at least a pair of side surfaces fac- 
ing each other of the back base. 

1 1 . The cassette of claim 1 , wherein a protruded portion 
is provided on an outer peripheral portion of the 
back base, a recessed portion is provided on a 
frame of the front cover, and when the front cover 
and the back base are re-assembled together, the 
protruded portion provided on the outer peripheral 
portion of the back base enters into the recessed 
portion on the frame of the front cover so as to shield 
light coming from outside. 
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The cassette of claim 1 , wherein a protruded portion 
is provided on a frame of the front cover, a recessed 
portion is provided on an outer peripheral portion of 
the back base, and when the front cover and the 
back base are re-assembled together, the protrud- 
ed portion provided on the frame of the front cover 
enters into the recessed portion on the outer periph- 
eral portion of the back base so as to shield light 
coming from outside. 

The cassette of claim 1 , wherein an inner surface 
of the frame of the front cover has a slope inclined 
upward from the outer peripheral portion toward the 
inside. 

The cassette of claim 13, wherein when the front 
cover and the back base is re-assembled together 
a clearance of 0.2 to 2.0 mm is generated between 
the inner surface of the frame of the front cover and 
the side surface of the outer wall of the back base. 

A radiation image reading apparatus for reading ra- 
diation image information from a stimulable phos- 
phor sheet attached to a back base of a cassette 
which comprises a front cover and the back base, 
and the front cover and the back base are separable 
from each other, comprising: 

an inlet through which the cassette is inserted; 
a separator to separate the front cover and the 
back base of the cassette; 
a vertical scanner to vertically scan the back 
base separated from the front cover by the sep- 
arator; 

an image reader to read radiation image infor- 
mation held in the stimulable phosphor sheet 
attached to the back base; 
an eraser to erase the radiation image informa- 
tion remaining in the stimulable phosphor 
sheet; 

a re-assembling section to re-assemble the 
front cover and the back base again; 
an outlet through which the cassette whose 
front cover and back base are re-assembled is 



ejected; and 

a conveyer to move the cassette, 

wherein the conveyer moves the cassette be- 
tween the inlet and the vertical scanner and be- 
tween the vertical scanner and the outlet with at 
least a rotational displacement. 

The radiation image reading apparatus of claim 15, 
wherein the rotational displacement is conducted 
by a rotational displacement of at least a part of the 
conveyer. 



17. The radiation image reading apparatus of claim .15, 
wherein the rotational displacement is conducted 
by a rotational displacement of a part of the vertical 
scanner. 

18. The radiation image reading apparatus of claim 15, 
wherein at least one rotation center of the rotational 
displacement is located beneath the cassette, 
which is conducted the rotational displacement. 
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The radiation image reading apparatus of claim 15, 
wherein a fulcrum of the rotational displacement, 
and the vertical scanner are structured on the same 
base plate that is provided on the bottom plate of 
the radiation image reading apparatus through a vi- 
bration insulator. 

The radiation image reading apparatus of claim 15, 
wherein the conveyer carries^in the cassette from 
the inlet and ejects the cassette to the outlet with at 
least a linear displacement. 

The radiation image reading apparatus of claim 15, 
wherein an angle between a direction to carry in the 
cassette from the inlet and a vertical scanning di- 
rection of the vertical scanner is largerthan an angle 
between an ejection direction of the cassette toward 
the outlet and the vertical scanning direction of the 
vertical scanner. 

The radiation image reading apparatus of claim 15, 
wherein the image reader and the eraser are pro- 
vided between the vertical scanner and the outlet. 

The radiation image reading apparatus of claim 15, 
wherein the outlet is provided between the vertical 
scanner and the inlet. 

The radiation image reading apparatus of claim 15, 
wherein a direction to carry in the cassette from the 
inlet and a direction to eject the cassette toward the 
outlet are inclined in the same orientation from the 
vertical direction. 



25. The radiation image reading apparatus of claim 15, 
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wherein the cassette is inserted in the inlet so that 
a back side of a radiation image reading surface of 
the stimulable phosphor sheet faces the vertical 
scanner, and the cassette is ejected to the outlet so 
that the back side of the radiation image reading 
surface of the stimulable phosphor sheet faces the 
vertical scanner. 

26. The radiation image reading apparatus of claim 15, 
wherein the image reader reads the radiation image 
information from the stimulable phosphor sheet in 
the outward travel of the vertical scanner, and the 
eraser erases a radiation image information re- 
maining in the stimulable phosphor sheet in the re- 
turning travel of the vertical scanner. 

27. The radiation image reading apparatus of claim 1 5, 
wherein a height of the inlet is different from a height 
of the outlet. 

28. The radiation image reading apparatus of claim 1 5, 
wherein the back base is transferred from the con- 
veyer to the vertical scanner by being attracted to 
the vertical scanner with magnetic force. 

29. The radiation image reading apparatus of claim 1 5, 
wherein at least a part of a surface of the back base 
is comprised of a ferromagnetic material, and at 
least a part of a surface of the vertical scanner, 
which attracts the back base, is comprised of a 
magnet. 
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an eraser to erase the radiation image informa- 
tion remaining in the stimulable phosphor 
sheet; 

a re-assembling section to re-assemble the 
front cover and the back base again; and 
a conveyer to move the cassette, 

wherein the conveyer moves the cassette be- 
tween the inlet/outlet opening and the vertical scan- 
ner with at least a rotational displacement. 



30. The radiation image reading apparatus of claim 15, 
wherein the back base is transferred from the con- 
veyer to the vertical scanner by being attracted to 
the vertical scanner with a suction force. 

31 . The radiation image reading apparatus of claim 1 5, 
further comprising a stacker which stacks a plurality 
of cassettes ejected from the outlet. 

32. A radiation image reading apparatus for reading a 
radiation image information from a stimulable phos- 
phor sheet attached to a back base of a cassette 
which comprises of a front cover and the back base, 
and the front cover and the back base are separable 
from each other, comprising: 

an inlet/outlet opening through which the cas- 
sette is inserted and ejected; 
a separator to separate the front cover and the 
back base of the cassette; 
a vertical scanner to vertically scan the back 
base separated from the front cover by the sep- 
arator; 

an image reader to read radiation image infor- 
mation held in the stimulable phosphor sheet 
attached to the back base; 



33. The radiation image reading apparatus of claim 32, 
wherein the rotational displacement is conducted 
by a rotational displacement of at least a part of the 

15 conveyer. 

34. The radiation image reading apparatus of claim 32, 
wherein the rotational displacement is conducted 
by a rotational displacement of a part of the vertical 

20 scanner. 

35. The radiation image reading apparatus of claim 32, 
wherein at least one rotation center of the rotational 
displacement is located beneath the cassette, 

25 which is conducted the rotational displacement. 

36. The radiation image reading apparatus of claim 32, 
wherein a fulcrum of the rotational displacement, 
and the vertical scanner are structured on the same 

30 base plate that is provided on the bottom plate of 
the radiation image reading apparatus through a vi- 
bration insulator. 

37. The radiation image reading apparatus of claim 32, 
35 wherein the conveyer carries in the cassette from 

the inlet/outlet opening and an ejects the cassette 
to the inlet/outlet opening with at least a linear dis- 
placement. 

40 38. The radiation image reading apparatus of claim 32 , 
wherein the image reader and the eraser are pro- 
vided between the vertical scanner and the inlet/ 
outlet opening. 



45 39. The radiation image reading apparatus of claim 32, 
wherein a direction to carry In the cassette from the 
inlet/outlet opening and a direction to eject the cas- 
sette toward the inlet/outlet opening are inclined by 
a prescribed angle from the vertical direction. 

40 The radiation image reading apparatus of claim 32, 
wherein the cassette is inserted in the inlet/outlet 
opening so that a back side of a radiation image 
reading surface of the stimulable phosphor sheet 
faces the vertical scanner, and the cassette is eject- 
ed to the inlet/outlet opening so that the back side 
of the radiation image reading surface of the stim- 
ulable phosphor sheet faces the vertical scanner. 
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41 . The radiation image reading apparatus of claim 32, 
wherein the image reader reads the radiation image 
information from the stimulable phosphor sheet in 
the outward travel of the vertical scanner, and the 
eraser erases a radiation image information re- 5 
maining in the stimulable phosphor sheet in the re- 
turning travel of the vertical scanner. 

42. The radiation image reading apparatus of claim 32, 
wherein the back base is transferred from the con- w 
veyer to the vertical scanner by being attracted to 

the vertical scanner with magnetic force. 

43. The radiation image reading apparatus of claim 32, 
wherein at least a part of a surface of the back base '5 
is comprised of a ferromagnetic material, and at 
least a part of a surface of the vertical scanner, 
which attracts the back base, is comprised of a 
magnet. 

20 

44. The radiation image reading apparatus of claim 32, 
wherein the back base is transferred from the con- 
veyer to the vertical scanner by being attracted to 
the vertical scanner with a suction force. 

25 

45. The radiation image reading apparatus of claim 32, 
wherein two inlet/outlet openings are provided. 

46. A radiation image reading apparatus for reading a 
radiation image information from a stimulable phos- 30 
phor plate housed in a cassette, comprising: 

a insertion inlet into which the cassette is load- 
ed; 

a vertical scanner to vertically scan the stimu- 35 
(able phosphor plate after the stimulable phos- 
phor plate is drawn out of the cassette inserted 
in the insertion inlet; 

an image reader to read radiation image infor- 
mation held in the stimulable phosphor plate; 40 
an eraser to erase the radiation image informa- 
tion remaining in the stimulable phosphor plate; 
and 

a conveyer to move the stimulable phosphor 
plate, 45 

wherein a movement of the stimulable phos- 
phor plate between the insertion inlet and the verti- 
cal scanner is conducted with at least a rotational 
displacement. so 



by a rotational displacement of a part of the vertical 
scanner. 

49. The radiation image reading apparatus of claim 46, 
wherein at least one rotation center of the rotational 
displacement is located beneath the cassette, 
which is, conducted the rotational displacement. 

50. The radiation image reading apparatus of claim 46, 
wherein a fulcrum of the rotational displacement, 
and the vertical scanner are structured on the same 
base plate that is provided on the bottom plate of 
the radiation image reading apparatus through a vi- 
bration insulator. 

51 . The radiation image reading apparatus of claim 46, 
wherein drawing out of the stimulable phosphor 
plate from the cassette and inserting of the stimu- 
lable phosphor plate into the cassette are conduct- 
ed with at least a linear displacement. 

52. The radiation image reading apparatus of claim 46, 
wherein the image reader and the eraser are pro- 
vided between the vertical scanner and the inser- 
tion inlet. 

53. The radiation image reading apparatus of claim 46, 
wherein a direction to load the cassette into inser- 
tion inlet is inclined by a prescribed angle from the 
vertical direction. 

54. The radiation image reading apparatus of claim 46, 
wherein the cassette is inserted into the insertion 
inlet so that a back side of a radiation image reading 
surface of the stimulable phosphor plate faces the 
vertical scanner. 

55. The radiation image reading apparatus of claim 46, 
wherein the image reader reads the radiation image 
information from the stimulable phosphor plate in 
the outward travel of the vertical scanner, and the 
eraser erases a radiation image information re- 
maining in the stimulable phosphor plate in the re- 
turning travel of the vertical scanner. 

56. The radiation image reading apparatus of claim 46, 
wherein the stimulable phosphor plate is trans- 
ferred from the conveyer to the vertical scanner by 
being attracted to the vertical scanner with magnet- 
ic force. 



47. The radiation image reading apparatus of claim 46, 
wherein the rotational displacement is conducted 
by a rotational displacement of at least a part of the 
conveyer. 55 

48. The radiation image reading apparatus of claim 46, 
v/herein the rotational displacement is conducted 



57. The radiation image reading apparatus of claim 46, 
wherein at least a part of a back side of the stimu- 
lable phosphor plate is comprised of a ferromagnet- 
ic material, and at least a part of a surface of the 
vertical scanner, which attracts the back base, is 
comprised of a magnet. 
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58. The radiation image reading apparatus of claim 57, 
wherein the magnet is a permanent magnet. 

59. The radiation image reading apparatus of claim 46, 
wherein the stimuiable phosphor plate is trans- 
ferred from the conveyer to the vertical scanner by 
being attracted to the vertical scanner with a suction 
force. 

60. The radiation image reading apparatus of claim 46, 
wherein one insertion inlet is provided. 

61 . The radiation image reading apparatus of claim 46, 
wherein two insertion inlets are provided. 

62. A radiation image reading apparatus for reading ra- 
diation image information from a stimuiable phos- 
phor sheet housed in a cassette, comprising: 

a insertion inlet into which the cassette is insert- 
ed; 

an ejection outlet from which the cassette is 
ejected; and 

a stacker section on which a plurality of cas- 
settes ejected from the ejection outlet can be 
stacked, 

wherein the cassette inserted into the inser- 
tion inlet is conveyed to the inside of the radiation 
image reading apparatus main body, and after the 
radiation image information is read and erased from 
the stimuiable phosphor sheet housed in the cas- 
sette, the cassette is ejected to the ejection outlet 
in the condition of housing the stimuiable phosphor 
sheet, and the cassette ejected to the ejection outlet 
is stacked successively on the stacker section. 

63. The radiation image reading apparatus of claim 62, 
wherein when the first cassette inserted into the in- 
sertion inlet is conveyed to the inside the radiation 
image reading apparatus main body, the insertion 
inlet becomes ready to accept the second cassette, 
under this condition, when the second cassette is 
inserted into the insertion inlet the second cassette 
is stopped to be on standby at the insertion inlet, 
then, when the first cassette is conveyed toward the 
ejecting outlet the second cassette which has been 
on, standby at the insertion inlet is conveyed to the 
inside of the radiation image reading apparatus 
main body. 

64. The radiation image reading apparatus of claim 62, 
wherein a direction for conveying the cassette from 
the insertion inlet to the inside of the radiation image 
reading apparatus is same as a direction to convey 
thecassette downward from the insertion inlet to the 
lower part of the radiation image reading apparatus 
main body, and a conveyance direction for ejecting 



the cassette to the ejection outlet is same as a di- 
rection to convey the cassette upward from the low- 
er part of the radiation image reading apparatus 
main body to the ejection outlet. 

5 

65. The radiation image reading apparatus of claim 62, 
wherein a direction for ejecting the cassette to the 
ejection outlet, a direction for holding the cassette 
stacked on the stacked section and a direction for 

w inserting the cassette into the insertion inlet are in- 
clined to the same orientation against a plane per- 
pendicular to the floor surface. 

66. The radiation image reading apparatus of claim 62, 
15 further comprising a notifying device for notifying 

that the stacker section is full of cassettes when the 
stacker is filled up with the cassettes ejected from 
the ejection outlet. 

20 67. The radiation image reading apparatus of claim 62, 
further comprising a controller, wherein when the 
stacker section is filled with the cassettes ejected 
from the ejection outlet, the controller controls in 
such a manner that the cassette cannot be inserted 

25 into the insertion inlet,_that the cassette is held to 
be standby at the lording inlet even when the cas- 
sette is inserted, or that a conveyance of the cas : 
sette is stopped so as not to eject the cassette. 

30 68. The radiation image reading apparatus of claim 62, 
wherein the stacker section is positioned to be lower 
than the ejection outlet so that the cassette ejected 
out of the ejection outlet is stacked on the stacker 
by own weight of the cassette. 

35 

69. The radiation image reading apparatus of claim 62, 
further comprising a conveyance mechanism to 
convey the cassette ejected out of the ejection out- 
let to the stacker section. 

40 

70. The radiation image reading apparatus of claim 62, 
wherein an opening of the insertion inlet and an 
opening of the ejection outlet are arranged to be 
horizontal and in parallel to each other. 

45 

71 . The radiation image reading apparatus of claim 62, 
wherein the insertion inlet is positioned in front of 
the ejection outlet and the stacker section, and po- 
sitioned to be lower than the ejection outlet and the 

so stacker section. 

72. The radiation image reading apparatus of claim 62, 
further comprising a conveying mechanism for con- 
veying the cassette, wherein the conveying mech- 

55 anism is structured to make a rotational displace- 
ment between the insertion inlet and the ejection 
outlet. 
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73. The radiation image reading apparatus of claim 62, 
wherein the cassette is comprised of a front cover 
and a back base, and the front cover is separable 
from the back base : wherein the radiation image in- 
formation is read from the stimulable phosphor 
sheet under the condition that the stimulable phos- 
phor sheet is attached on the back base. 

74. A radiation image reading apparatus for reading ra- 
diation image information from a stimulable phos- 
phor sheet housed in a cassette, comprising; 

an insertion/ejection opening through which 
the cassette is inserted and ejected, wherein the 
cassette inserted into the insertion/ejection opening 
is conveyed to the inside of the radiation image 
reading apparatus main body, and after the radia- 
tion image information is read and erased from the 
stimulable phosphor sheet housed in the cassette, 
the cassette is ejected to the insertion/ejection 
opening in the condition of housing the stimulable 
phosphor sheet. 

75. The radiation image reading apparatus of claim 74, 
wherein the cassette, from which the radiation im- 
age information is read and erased, is ejected to the 
insertion/ejection opening where the cassette was 
inserted, wherein, when the cassette inserted into 
the insertion/ejection opening is conveyed to the in- 
side of the radiation image reading apparatus, an 
insertion of the following cassette into the insertion/ 
ejection opening is prohibited. 

76. The radiation image reading apparatus of claim 74, 
wherein the cassette, from which the radiation im- 
age information is read and erased, is ejected to the 
insertion/ejection opening where the cassette was 
inserted, wherein, a notifying means is provided 
which notifies that the following cassette cannot be 
inserted when the cassette inserted into the inser- 
tion/ejection opening is conveyed to the inside of 
the radiation image reading apparatus. 

77. The radiation image reading apparatus of claim 74, 
wherein a plurality of insertion/ejection openings 
are provided, and priority order is given to each of 
a plurality of insertion/ejection openings, and a cas- 
sette, from which the radiation image information 
was read and erased, is ejected in the insertion/ 
ejection opening having the highest priority order 
among the insertion/ejection openings where no 
cassette is inserted. 

78. The radiation image reading apparatus of claim 74, 
wherein a plurality of insertion/ejection openings 
are provided, each of which has a different height 
from the floor surface, and the insertion/ejection 
opening located at the closer position to the stand- 
ing position of an operator is given the lower posi- 
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tion. 

The radiation image reading apparatus of claim 74, 
wherein the cassette is comprised of a front cover 
and a back base, and the front cover is separable 
from the back base, wherein the radiation image in- 
formation is read from the stimulable phosphor 
sheet under the condition that the stimulable phos- 
phor sheet is attached on the back base. 

A radiation image reading apparatus for reading a 
radiation image information from a stimulable phos- 
phor sheet, comprising: 

a conveyer to convey the stimulable phosphor 
sheet, a cassette holding the stimulable phos- 
phor sheet, or a part of a cassette holding the 
stimulable phosphor sheet; 
an image reader to read radiation image infor- 
mation from the stimulable phosphor sheet; 
an eraser to erase the radiation image informa- 
tion remaining in the stimulable phosphor 
sheet; 

an opening/closing section to open or to close 
a part of an outer cover of the radiation image 
reading apparatus; 

an opening/closing detector to detect the state, 
of opening/closing of the opening/closing sec- 
tion; and 

a stopperto stop operations of the conveyerfor- 
cibly, when the opening/closing detector de- 
tects the state of opening of the opening/clos- 
ing section; 

wherein when a jam occurs on the stimulable 
phosphor sheet, on the cassette holding the stimu- 
lable phosphor sheet, or on a part of the cassette 
holding the stimulable phosphor sheet that is being 
conveyed by the conveyer the operations of the 
conveyer is forcibly stopped by making the opening/ 
closing section in the state of opening, and the stim- 
ulable phosphor sheet, the cassette holding the 
stimulable phosphor sheet, or a part of the cassette 
holding the stimulable phosphor sheet each being 
jammed is made removable through an opening 
generated in the opening/closing section. 



81 . The radiation image reading apparatus of claim 80, 
further comprising: 

a position detector to detect a position of the 
conveyer, a position of the stimulable phosphor 
sheet in the conveyer, a position of the cassette 
holding the stimulable phosphor sheet, or a po- 
sition of a part of the cassette holding the stim- 
ulable phosphor sheet; 

a jam detector to detect, based on output sig- 
nals from the position detector, a jam of the 
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stimulable phosphor sheet, a jam of the cas- 
sette holding the stimulable phosphor sheet, or 
a jam of a part of the cassette holding the stim- 
ulable phosphor sheet; and 

a notifying means to notify a user of information s 
detected by the jam detector; 

wherein when the jam detector detects a jam, op- 
erations of the conveyer is stopped, and information 
detected by the jam detector is notified to the user 10 
through the notifying means. 

82. The radiation image reading apparatus of claim 81 , 
wherein when the opening/closing detector detects 
a change from the state of opening to the state of ™ 
closing, presence of a jam is investigated by the po- 
sition detector and the jam detector, and in case 
where a jam is detected, operations of the conveyer 
are kept to be stopped, and information showing 
jam occurrence is notified to the user through the 20 
notifying means. 

83. The radiation image reading apparatus of claim 81 , 
wherein when the opening/closing detector detects 
the state of closing after detecting the state of open- 25 
ing, the conveyer conducts initializing operations, 
and in cases where the position detector detects the 
stimulable phosphor sheet, or the cassette holding 
the stimulable phosphor sheet, or a part of the cas- 
sette holding the stimulable phosphor sheet in the 30 
course of the initializing operations, the jam detec- 
tor recognizes a jam occurrence, operations of the 
conveyer are stopped, and information showing jam 
occurrence is notified to the user through the noti- 

35 

fying means. 

84. A radiation image reading apparatus for reading a 
radiation image information from a stimulable phos- 
phor sheet housed in a cassette, comprising: ^ 

an inlet through which the cassette is inserted; 
a vertical scanner to vertically scan the stimu- 
lable phosphor street; 

an image reader to read radiation image infor- 
mation held in the stimulable phosphor sheet; «5 
an eraser to erase the radiation image informa- 
tion remaining in the stimulable phosphor 
sheet; 

an outlet through which the cassette is ejected; 
a conveyer to convey the stimulable phosphor *o 
sheet, a cassette holding the stimulable phos- 
phor sheet, or a part of a cassette holding the 
stimulable phosphor sheet, wherein a move- 
ment of the cassette between the inlet and the 
vertical scanner and a movement of the cas- 55 
sette between the vertical scanner and the out- 
let are conducted with at least a rotational dis- 
placement; 



an opening/closing section to open or to close 
a part of an outer cover of the radiation image 
reading apparatus; 

an opening/closing detector to detect the state 
of opening/closing of the opening/closing sec- 
tion; and 

a stopper to stop operations of the conveyer for- 
cibly, when the opening/closing detector de- 
tects the state of opening of the opening/clos- 
ing section: 

wherein when a jam occurs on the stimulable 
phosphor sheet, on the cassette holding the stimu- 
lable phosphor sheet, or on a part of the cassette 
holding the stimulable phosphor sheet that is being 
conveyed by the conveyer, the operations of the 
conveyer is forcibly stopped by making the opening/ 
closing section in the state of opening, and the stim- 
ulable phosphor sheet, the cassette holding the 
stimulable phosphor sheet, or a part of the cassette 
holding the stimulable phosphor sheet each being 
jammed is made removable through an opening 
generated in the opening/closing section. 

85. The radiation image reading apparatus of claim 84, 
wherein a part of the conveyer is capable of oper- 
ated manually, and is inclined to the direction of the 
opening of the opening/closing section, and a 
jammed stimulable phosphor sheet, a jammed cas- 
sette holding the stimulable phosphor sheet, or a 
jammed part of the cassette holding the stimulable 
phosphor sheet is made to be. removable from the 
radiation image reading apparatus by making a part 
of the conveyer to be protruded from the surface of 
the opening. 

86. The radiation image reading apparatus of claim 84, 
wherein a part of the conveyer is capable to be con- 
ducted manually a parallel displacement in the di- 
rection to the opening/closing section, and is pro- 
truded from the surface of the opening, and a 
jammed stimulable phosphor sheet, a jammed cas- 
sette holding the stimulable phosphor sheet, or a 
jammed part of the cassette holding the stimulable 
phosphor sheet is made to be removable from the 
radiation image reading apparatus. 

87. A radiation image reading apparatus for reading a 
radiation image information from a stimulable phos- 
phor sheet attached to a back base of a cassette 
which is comprised of a front cover and the back 
base, and the front cover and the back base are 
constructed to take an open state and a closed 
state, wherein in the closed state, the front cover 
and the back base enclose the stimulable phosphor 
sheet, comprising: 

a first section through which the cassette is in- 
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serted; 

an image reader to read the radiation image in- 
formation from the stimulable phosphor sheet; 
an eraser to erase a remaining radiation image 
information from the stimulable phosphor 5 
sheet: 

a second section where the cassette is ejected; 
and 

a conveyer to convey the stimulable phosphor 
sheet, 10 

wherein after the cassette in the closed state 
is inserted into the first section and introduced into 
the radiation image reading apparatus, where , the 
cassette is made to take the open state, the stimu- 15 
lable phosphor sheet attached to the back base is 
conveyed to the image reader, and after the radia- 
tion image information is read, the remaining radi- 
ation image on the stimulable phosphor sheet is 
erased, the stimulable phosphor sheet attached to 20 
the back base is covered with the front cover to take 
the closed state of the cassette, and the cassette is 
conveyed to the second section for ejection, 

wherein a conveyance from the first section 
to the position of the image reader, and a convey- 25 
ance from the position of the image reader to the 
second section is conducted with at least a rotation- 
al displacement. 

88. The radiation image reading apparatus of claim 87, 30 
wherein in the open state of the cassette, the front 
cover and the back base are separated, and in the 
closed state of the cassette, the front cover and the 
back base are re-assembled to enclose the stimu- 
lable phosphor sheet. 35 

89. The radiation image reading apparatus of claim 87, 
further comprising a vertical scanner to vertically 
scan the back base for reading the radiation image 
information held in the stimulable phosphor sheet. 40 
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FIG. 7 
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FIG. 9 
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